21 nonOpa 


LOKAA LOI’ 


AKAXJEMHM HAVER CCCP 


BbIXOJAT TPH PASA B MECAI 


ooyaknnonnar KOMMErMA: aay. JI. Al. Apuumosu4d, aay. A. IT. Berextuu, akaz. 

A. Bexmmuckuii, akaz. A. H. Koamoropos (3aM. raBHoro pefakropa), akajl. 
JI. Kypeanos, akay. C. A. JleSeyes, axag. HW. H. Hasapos, aay. A. WW. Hexpacos, 
g. A. MW. Onapaa (riaBHEt peaakrop), akay E. H. Hasaoseruii, axay. JI. UW. Cejos, 
akan. H. M. Crpaxon, axag. A. H. @Mpymnun (3aM. riaBHoro pefakTo pa) 


=~ 


24-1 TO W3,AHUA 


1956 


TOM 111, % 3 


COMEPKAHUE 
Cmp. 


pelleHHa nudpbepeHiHaIbHOoro VPABHSHEA tobe csi 5 ee eet The hee ee 
H. J. Beenencxas. Pemenve saa Kou Jit HeHHeHHOrO ypaBHeHHA C pa3pbIB- 
M KOHCUHEIX pa3HocTeH . - - +--+ 
OCcTaHOBKa HeKOTOpbIX KpaeBbIxX 3a/laul 
bIX ypaBHeHHM B YACTHBIX TIpousBoguBIx 524 
rpynnax :byHKUMOHaJbHBIX rpeoOpasoBa- 


rie st ee eee! ae a 


Hue eee ee: fe PR ME AN PRA ES 8 
H. Tl. Yoapauna. CBooosHpie HUABIOTCHTHBIG FPYMMBl. © sess ee Sos ee 928 


B. Il. Macaos. Teopua BosmyiieH 


jlema Mayloro TlapaMeTpa B muddepenIMaJIbHBIx ypaBHeHHAX . - + estes 
P. M. Munu. O xapaxtepe CocTOAHHA paBHOBecHA CHCTeEMbI Tpex muddbepeHitHabHEIX 
-ypaBHeHnit B caryyae, Kora OAMH HS KopHelt XapakTepHCcTHYeCKOro ypaBHeHHa 
papeH HyIO.. +--+: - Ree CAD pr Meee, CO UABRGL. Beary! ae: 530 
C. A. Opaos. K Teopuu pesouIbBeHTHl ofuomepHoH peryaapHon KpaeBolt 3ayaun . 038 
H. A. Toroguuesa u A. ®. Taman. O6 ofHOM COOTHOWeHHH B TeOpHH cyMMHpoBaHiA 
YHTepMOMALHOWHEIX MOJMHOMOB wi panon DYPBE Te). 7k ee es Pe 
Jl. ®. Xapasos. K cieKTpaIbHOl TeOpHu BIOJIHE HeIpePLIBHEIX ONepaTOpOB . + - 044 
T. VW. 9ckuu. O6 ofnolt MuHHMyM-saqaye B npoctpanetpe Lit. 9. - 6s ss * * 547 
IMEXAHHKA 
i VW. H. AproGosesckui. Mexanusm muccougorpaa AA oOpa3s0BaHun runep6on . . 900 
"HM JIPOMEXAHHKA 
9, VW. Anapvankux. Sagaun 0 CHJIbHOM B3pbiBe, OIM3KOM K ctbepHuecKOMy . - - + 004 
B. Il. KopoGeiHukos. I1pH6uMKeHHbIe bopmybl Avs pacueta xXapaKkTepHCTHK ate 


(ppouTa yAapHOH BOJHEL TIpH TOWeTHOM B3pbIBe B WO Ao ano CODE 


S>H3HKA 
A. T. Bapransn u H. A. Kapmo 
(pramOmHaHHHOB . - -+ * ° 


E. ©. [poce u b. Ml. 3axapueHs. 
uM idamarHeTH3M 9KCHTOHA KpHcTasia 3aKHCH meau 


BUY. DAeKTPOMpOBOAHOCTh H (poTOMpOBOAMMOCT op 


Seed ches oot ONCE a? 


3eemaHa 


Aer OW Co PRO Nee ues aa 


B. H. Eceapcon, H. I. Bepesuak u M. HW. Karanos. -Temnepatypbl pacTBOpoB 


H3OTONOB . POIMH eo « GES Fed. 2 aye See = pea Bg oe ee 
®. M. Kyxu: O fucnepcHoHHoOM COOTHOIIeHHH JIA paccedHHA HyKJIOHOB Ha HYK- 
JOHAR 0. eg Sees gee Nat: afte el whan ee es a eee nae 
B. C. Mamxesuy u K. B. Toansiro. Bsaumogeiicrave KojleOaHHi HeEMOMAPHBIX KPH- 


CTaIIOB C 9I@KTPH¥CCKHMH TOMAMH . . 2 . 1 ee ee ee et tt ts 

B. I. Conoppes. DyHKIMA pacipocTpaHeHHA HY KONA B KBaypaTHYHOM TIpHOH2KeHHH 

H. A. Touacroit. Bcnpmiernoe pasropanve CBeYeHHA B IMHK-CyIbPHAHBIX cbocbopax 

M JByXCTyMeHuaTHI MeXaHH3M BOSOyYKACHHA «~~ 1 ee ee ee ts 
BHO@®H3HKA 


A. A. Heiidax. Jleiicrave vonnsupylouleh pawwalHH Ha MOMOBbIe KJIeCTKH BbIOHa 
(Maisegurntis fOsilis)i. + au on agen ake 284) WLS ayes See ees 


TEXHHYECKAA PH3HKA 
B. C. Komeapkos. OOpaTHbIi paspaAy, B AJIMHHBIX BOKPARow wit Os 0b oh 


TEIJIOTEXHHKA 


VM. T. Anagpes, JI. JJ. Jononos u B. C. Yaanos. Ternmootgqaya B TpyOax Ip KHMeHHH 
HOMOPPeTOM BOMB . 6 2 etteae « 6 se oy ae Se ee oe 


KPHCTAJJIO‘PA®HA 
B. JI. Huzen6om u M. A. Uepxpmmesa. Konbuo KpaeBol AuCIOKaHH B KpHcTae 
CeTHETOBOM, COSI 5? yee) a Sak mca, af pe Hahah le > sel eres ce 
XHMHA 


A. A. Tpun6éepr u E. A. Benoycos. K ponpocy 0 peakijHax OOMeHa B KOMIIJICKCHBIX 
COCMHHEHHAX -MPUAMH 20a 6 oe on sel a) ce) oe Wee ce come ke 
JI. Jlenuus u A. Terepe. O ssaumogelicTBHH IHHKa (BbICOKOANCMepcHOro) C BOAHBIMU 
PACTBOPaMH COMAHOM IKUCHIOTEL © 5 3 2 2k ee orci) cel crc ne ee 
A. H. Hecmesnos u H. A. Boapkenay. AunvaupoBanne aleTH- H aTHIdeppoueHa . 
J. B. Coxonpckui u P. 3. Tymaposa. [uqpupoBanue xONKOBOrO MaCJla CBASAHHBIM 
BOMOPOOM WT PORIAIRGR NH als Rekodtarttea Seance SPCR Dion ee 


@PH3HTECKAA XHMUA 


b. B. Jlepsarun u C. C. Ayxun. O6 ocaxyeHHH wacTH adpo30A Ha MOBepXHOCTAX 
dasoporo nepexoga. JupdbysHvonubli MeTox MbWIeyaBIMBaHHA. SHayeHHe B Me- 
JIMMMHE” 452! 3) ee ePaee ah erase aie ye cere: alles eS Me 

E. A. H3panaesuy, JI..H. Wuropun, YH. B. Acradpes u A. HW. WatrenmrTeiu. O cnex- 
TPAX HOLIOMCHHA KAaPOAHMOHOR OG.) \.c>.uk: os eis xelkee secs e) wisi. eee cee 

T. A. Kopeuxas u B. JI. Kapnos. H3yyenne cdbopmpt u pasmepoB MakpomogeKy 
3JIEKTPOHHO-MHKPOCKOMHYCCKHM MeTOOMD=—. .. s.. . . «os sss ese 

O. B. Kpsiazos, C. 3. Porunckni u B. M. ®ponos. Katanu3 na nomynpoBpoxqHnKax. 
KatanmTuyeckue cCBOHCTBa MeTamWuecKoro repMaHuA ..... . eae 

B. B. Jloces. Buuanue nuqudpepentHoro deKTPOMHTA Ha BNIeKTPOHbIe MpoOUecchl 
Ha aMaJIbraMax WMHKa MH KayMHA B MPHCYTCTBHH MOBepXHOCTHO-aKTHBHBIX 
BeMECTE 8 S/S Richio tent eee oicaa aAe cies gen oa er 

B. A. Jodo u A. JI. Potr6ypy. Tlepuog necrannonapHocTu mpouecca 3sapoxKqeHHA 
WeHTPOB HOBOH (a3sbl MPH HZOTepMHYeCKHX (asOBbIX MpeBpallleHHAX B OHO- 
KOMNOHCHTHOH CucTeme als ale NP TL Ss «be MRE eb bina sok iach “ou ch ee eee 

JI. T. Maityanosckas. Bauanne sBogopoga, agcopOupopanHoro Ha cHaHKarene u 
KBaple, Ha AalCOpOnnio seRTPOMMTOB . 5)... -). 2 2 7 eee 

K. H. Posentamp u B. HW. Becenoscxnit. M3yuenve MexaHu3ma 371eKTpPOXHMHYeCKOrO 
BHIJCICHHA KUCIOPOFa Ha MaTHHOBOM 3JIEKTPOe C NOMOMbIO H380TONAa KHCVIO- 
Oe PEM hoy CA iy 

C. C. Ypasoscxuii 1 MW. A. Yepxasckuit. O6 ocobenHocTax B TemnepaTypHOlt 3aBH- 
CHMOCTH BASKOCTH TepeOxsaxKeCHHbIX AKULKOCTEeH 


TEOXHMHA 


ae a ee ee 


M. E. Crapux, JI. A. Arpamenox u A. A. Kppiios. Onpezenenne ypana B axeccop- 
HEX MUMEPasIax me Ie nee nny ene ogtS chs (edt. oe ee a 
M. A. lOpkesny. SakoHOMepHOCTH M3MeHeHHA BOCCTAHOBJCHHOCTH MeJIOBIX OTWIO- 

xeHuK Boctounoro IIpuypanpa 


a, tere Remy tw 


Poa, «fo 1) sip ey are 6s See 


510 


M. H. Heanos, B. A. HOpees, B. B. Kagpikos, Bb. M. Kppimckas, B. J. Mouceesa 

uC. E. Tykayunckuii. Berk mpoaxromHuo3HHOBoro KoMMeKca B OHTOreHe3e 
b. H. Crenanenko, O. H. Monomapesa, E. M. Aqanacpesa nu P. A. Bakcopa. O6 
S9peMypaHe — HOBOM MovIHcaxapHge us KOpHel Eremurus Regeleii . . . . . 


arapnne = 9248 ECD < eisecpe oes CMa Ey Coats co Cae ts ack ee 
E. B. Baagumupckas, B. B. Tumodees u H. Fr. Youua. Hospie qanupie 0 Bospacte 
s7penemx: canrs. Sanaypono. cKmoga, Vpana . .. 5 6 aeons ees ee 
B.C. [mutpuesckuii. OcHoBHbie 9TaIIbI MAHepalooOpasoBaHus rpelizeHoBoro npouecca 
-E. H. 3y6uos. O paxueftmux pasnomax Tanp-Illana .. 2... 2... 
‘JI. 7. Mupownuxos. O mesos0licKux oTmOxKeHHAX CeBepHoro Tafimpipa .... . 
JI. A. Huxutiox. K ponmpocy 0 pacnpocrpanenun maeoreHoBoro Mops B Tipefeax 
IIpwuptpmickoH oxpaHHht PygHoro Antaa ...........200.-. 
Il. M. Cyxapesuu. Hosbie 2aHHble NO CTpaTHrpaHH jOpCKHX OTIOReHHH 1oro-3anay- 
HOH MUacTM lI PusepHOMOPCKOM BUARMHLTs <00e 4 oak ier © 6 ese se ae 
A. 3. UWupoxos u J. ®. Aasimos. Banynno-raneunbie OTIOxKeHUA 1OXKHOTO Sopta 
PIPE POBCKO-/LOHCIKOMMBIATHHET ©. mn .. alt) oeia ests epee, cere 
A. A. Apxemexui. Accounauna ruppo6opaunta ¢ aulapHTOM B COueHOCHOM ToONME 
Lie porony nesuarag)) anh ao. an Soe So ee lech. Se 
@rPorPAae1i 7 
6H. B. Benos. JIum6yprutst XunoKckol Bnaquuel (Cenenruuckasa Jlaypua) ... - 
WIEOHTOJIOPH 7 
T. Ji. Koaecnukopa. K haope 6ypoyronbHnx oTrmoxKeHHH BawKupun . . . 
CTOJIOTH A : 
[E. b. Coxonopa.| O pementopax JerouHbIxX @BBeON . . 2 2 2. ee ee we 
KPOBHOJIOFHA 


JI. HW. Epoxuna u C. H. Anmxanau. Buuanne sppexta doropeakTHBaluu Ha MyTa- 
I[HOHHBIM Mpouecc y mpoxyuenTos crpentomuukHa Str. griseus (Act. globisporus 


SUA UCIT CTIA) ee LG ee a re ROM ec ea ct vo ei 
I. M. MaiiGopoya. Huresugupie o6pasopaHHa B NpenapaTax JH3eHTepHHHbIX Paros 


WM. B. Tyaaxun u E. B. WOgunuesa. [locrynmenve payqvoakTHBHbIX H30TONOB B pa- 


Crenunere DeSMINCIbA ems aime Sew ek Cw Nt uc del lay Ge Uses spree se 
A. ®. ®uepos u B. A. ®aepos. O BosmMenieHHH yfaeHHOrO OCHOBHOrO MoGera CeMeHO- 


JOMbHBIMM MaSyWIHBEIMH moOderaMH .....--- +--+ +++ 2222s es 
SOJIOrH A 


Bb. M. Meguuxos ut B. I. Mpoxopos. Hossiii sug Cyclopteropsis (Pisces, Cyclopterinae) 
Be BepvEnopom Mope’ 675 ul. i). ee ee we ee a ee 


CHEPHMEHTAJIBHAA MOPPOJIOrPHA 


A. A. Kocromaposa. PasBuTve cekpeTupyroulero H BCaCbiBarollero arimapata 
} KHINeUHMKa IbIWIeHKa B MepHOh HHKyOalWH .. - - 2 +e ee ee ee 


3HOJOFH S: 
| =H. H. Baoxun, H. C. Jlyranosa u JI. C. Potdbeana. Yrnepoquaa pyHkunaA even 


IPH pasBHTHH JlyyeBOH OomesHH.....---.- Gs SRA An: 
B. A. Exscees. Mamenenue BbICIIeH HepBHOM JeATeIbHOCTH IPH NOBTOPHbIX BBesIe- 


HHAX AHTHTeHa C WebIO UMMYHH3AUWH. . 2. ee tod ode, 
: H. B. CyipomatnuKosa. Hexoroppie cToponbi Ge1KkOBOH PyHKUMH NeyeHH MpH pas- 


BHTHA, diywebeit| Gowesuw 66 kw ee 


: 


656: 
659 


703° 
706 | 


709 
713. 


TT 


7205 


MATHEMATICS Pai 


CONTENTS 


N. V. Azbelev and L. V. Tonkov. A theorem on the estimation of the error in an 
approximate solution of a differential equation. ... ONES ee - 
N. D..Vvedenskaya. The difference method’s solution of Cauchy's problem for 
non-linear equation with discontinuous initial values .........., 
M. I. Vishik and S. L. Sobolev. A general formulation of certain boundary 
problems for elliptical differential equations in partial derivatives... 
M. G. Gendler. On one-parameter groups of functional transformations ... . 


TObIOM ee niece Me aor ne mo ee SSS ro. 

‘N. A. Pogodicheva and A. F. Timan. On a certain relation in the theory of 

sommation of interpolation polynomials and Fourier series ....... 

‘D. F. Kharazov. On the spectral theory of completely continuous operators 

G:; I._Eskin. On a minimum problem in ‘space (l= 5) - > v3 -uuin ene 
MECHANICS” 


I. I. Artobolevsky. The mechanism of a cissoid plotter for hyperbolas 


FLUID MECHANICS 


Ed. Andriankin. Problems concerned with a strong explosion, approaching ~ 


aspherical One: -..i. se vec os ke eer ts omy Aloe <n 6, I te ene 


V. P. Korobeinikov. Approximate formulae for the calculation of shock wave 
front characteristics for point-source blast in gas 


a a Me 


PHYSICS 


‘BIOPHYSICS 


A. T. Vartanian and J. A. Karpovich. Electric conduction and photoelectric 
conduction “in phthalecyanins =... S02 ec. <0 5 2 One 
E. F. Gross and B. P. Zakharchenia. Linear and quadratic Zeeman effect and the 
diamagnetism of the exciton in a couprous oxide crystal ......... 
‘B. N. Eselson, N. G. Berezniak and M. I. Kaganov. A-Temperatures of solutions of 
helium ‘isolopes . .-c0700°S 2, Se 
‘F. M. Kuni. On dispersion relation for scattering of nucleons on nucleons . .. . 
V. S. Mashkevich and K. B. Tolpygo. The interaction of non-polar crystal oscil- 
lations with clécttie wields pate oO 
V. G. Soloviev. The nucleon propagator in quadratic approximation ...... 
“N. A. Tolstoy. The flash-like outburst of luminescence in zinc sulphide phosphors 
and the two-step excitation mechanism . . 


a a ee Te ee weenie ey mom 4 


A. * ae The influence of ionizing radiation upon the sex cells of Misgurnus 
ossilis 


Le ee Se OR TO Se CM Me ey 


o “ee Ye ce) om le ‘e! “9th e! © Genes 


‘HEAT ENGINEERING 


J. T. Aladiev, L. D. Dodonov and V. S. Udalov. Heat transfer in tubes when 
underheated water is boiling 


‘CHEMISTRY 


CRYSTALLOGRAPHY 

Vek: een and M. A. Chernysheva. Edge dislocation loop in a Rochelle salt 
2 i) 2 a a et ar eMC T Sy i 

A. A. Grinberg and E. A. Belousov. On exchange reactions in complex iridium 
compounds 30 sr teah 2 ie, MOE SAO ee eae 

L. Lepin and A. Tetere. The interaction of highly dispersed zinc with water solu- 

. Rais of hydrochloric. acid's: 2... g 0F 2 SRG: ) Sa 

A. N. Nesmeianov and N. A. Volkenau. The acylation of acetyl- and ethyl-ferrocene 

.D. ieee and R. Z. Gumarova. The hydrogenation of cotton oil by bound 

rogen 


312 


ay 2 0 #8 fw) we te, fa “ew Pe) ee ee 
SUSTS. 3 oan tate SP) ie fe Fei! ree eur me atl anne 


59 


59 


Pages: 


e 
B. V. Derjaguin and S. S. Dukhin. Deposition of aerosol particles on phase 
transition surfaces. The diffusion method of dust capture. Use in medicine 613: 


E. A. Israilevich, D. N. Shigorin, I. V. Astafiev and A. I. Shatenstein. Absorption 
Spectra of car bantore . 27 405 ee Se ee 5 aes ae 617: 


BUNsrticUS chor. eS. Guz Bian. ssa 2, OO PRIS ee 626 


SVSteril Met pe oes PAGE. Pee eb es ee ee hs eee 630: 
L. G. Maidanovskaya. The adsorption of electrolytes, as influenced by hydrogen 
i adscrbed. om silica gel and quartz: saisetldiiieagen) chatted « £6 63% 
_K. I. Rosental and V. I. Veselovsky. The use of the O18 isotope as a lebel in 
studying the electrochemical evolution of oxygen on a Pt electrode ... .. 637) 
S. S. Urazovsky and P. A. Cherniavsky. Some features in the variation of the 
viscosity of supercooled liquids with temperature... .......4. . 640 
WICHEMISTRY © 


I. E. Starik, L. A. Atrashenok and A. J. Krylov. Estimation of uranium in accessory 


Se lS 6.6 Se eee a oe SPO arin cae ener tee eee eS 644 
J. A. Yurkevich. Changes of the reduction number of the Cretaceous rocks in the 
. Easter: Pre-Wrabiarr aremdt te tence bee) Pelsxoarn det sey SPS 647 
“BICHEMISTRY 


TY. I. Ivanov, V. A. Yuriev, V. V. Kadykov, B. M. Krymskaya, V. P. Moisseeva 
and S. E. Tukachinsky. Proteins of the proactomyosin complex in the 


CU ODENSE et Pecan. A Os Wh Sch gli cater ee ard sha On eee 7 eae 649 
B. N. Stepanenko, O. N. Ponomareva, E. M. Afanasieva and R. A. Baksova. 


Eremuran — a new polysaccharid from roots of Eremurus Regelit. . ... 652. 


‘WEMICAL! TECHNOLOGY 


N. V. Mikhailov, V. I. Maiboroda and V. A. Karguin. A new method for the 
PLOGHE HCO Viscosemiibrewe Ake Seo Oe sO. Oe. Vie. cde, ee ea ee 656- 

N. N. Serb-Serbina, J. A. Savvina and V. S. Gjurina. The formation of calcium 
hydrochlor-aluminates and its action upon the structure of hardened cement » 659 


‘BoLocy 


A. P. Bludorov and L. S. Tuzova. Coal-measures of the Lower Carboniferous of 
pctv Cite are ar See ce See re MR aly ae ee ON yl Set De cei ge comand s 663: 
‘ E. V. Viadimirskaya, B. V. Timofeyev and N. G. Chochia. New data on the age é 
. of the «Ancient Series» at the Western slope of the Urals ......... 667: 
V. S. Dmitrievsky. The principal stages of mineral formation in the course of the 
DEE ICeUie HROCRN I Mee aul do. Mare hae trsg ance ute cle) SOS. OW ee 670% 
E. I. Zubtsov. On the most important breaks of the Tien Shan ......... 673. 
L. D. Miroshnikov. On mesozoic deposits from the Northern Taimyr. .... . 676 
L. A. Nikitiuk. A contribution to the problem as to the position of the paleogene 
sea within the boundaries of the Near-Irtysh outskirts of the Ore-Altay . . . 678- 
P. M. Sukharevich. New data on the stratigraphy of Jurassic deposits in the south- 
western part of the depression adjoining the Black sea... ..-.-.. 681 
A. Z. Shirokov and D. F. Alymov. Boulder-pebble deposits of the southern border 
of the Dnieper-Donetz depression... .....-- ee re Reka, 8 
J. J. Jarzhemsky. Associations of hydroboracite with asharite in the saliferous 
stratunr of “thet Inde upheaval) 4 0. yoo CAR ee 687 
iTROGRAPHY 
I. V. Belov. The limburgites of the Khilok depression (Selenga Dauria) . . . » 690’ 
ALAEONTOLOGY 


T. D. Kolesnikova. Some data on the flora of brown coal deposits of Bashkiria . . 695 
WSTOLOGY 
| fe. B. Sokolova. | On the receptors of pulmonary alveolae.......-.-- 5 699 


MICROBIOLOGY . Dall 
ae 
L. I. Erokhina and S. I. Alikhanian. Mutation process in Streptomyces griseus | 


(Actinomyces streptomycini), as influenced by the photoreactivation effect | 


G. M. Maiboroda. Thread-like structures in preparations of dysenteric phages . 


PLANT PHYSIOLOGY 


I. V. Guliakin and E. V. Yudintseva. Supply of radioactive isotopes to the plant by 
away OF, lEAVeS 1. « skews; kes scams alee ve Ip, Rute st Sete 4 ee. ae } 

A. F. Flerov and V. A Flerov. On the substitution of a removed main branch by 
cotyledonary axillary branches... . .- - 5 #2: + +» 0 =k ee 


ZOOLOGY 


-B. M. Mednikov and V. G. Prokhorov. A new species of Cyclopteropsis (Pisces, i 
Cyclopterinae) from the Bering sea... 2... 6 6 6 6 ee ee ee ee 


EXPERIMENTAL MORPHOLOGY 


-A. A. Kostomarova. The development of the secreting and absorbing apparatus of 
a chick’s digestiv tract-during the incubation “~~ . 7 9.0. 9. e-ue 


PHYSIOLOGY 


N. N. Blokhin, I. S. Luganova and L. S. Rotfeld. The carbohydrate function of the 
liver in the course of the development of the radiation disease ....... 
V. A. Evseyev. Alterations in the higher nervous activity, observed in the case of 
antigen repeatedly administered for immunization purposes ....... 
N. V. Syromiatnikova. Certain aspects of the proteinic function of the liver 
observed in the course of the development of radiation disease 


TIONPABKA 


Bcratpe A. H. KoamMoroposa ,O nekoropblx acHMNTOTHYeCKHX xXxapaKkTepH 
CTHKaX BMOUHe OrpaHHYeHHbIX MeTPHYeCKHX MpocrpancTs“, nomeujenHow B JLAH, vr. 108 
Ne 3, uae r., HaWHHas C POpMyMpoBKH Teopempl 1 JO KOHIa 3aMeTKH BCIOAy BMe tb 
N°’, I? jommuo croath N°, I° uw smecto N°, I° nomKuo croath N®, J? | 


4 


i 
4 


| 
| 


‘T-11750 Tlogmucawo Kk neuyatu 14 XII 1956 r. Tupax 5950 3axas 9 
Popmat Oymarn 70X1081/,, By. a. 7 leq. a. 19,148+5 pea. _ Yu.-u3zn..a. 18 


-2-a Tunorpapua UspatenpcrBa Akagemun nayx CCCP. Mocxsa, lyOuncknit nep., 10 


Aoxaaye Akanemuu nayr CCCP 
1956. Tom 111, N3 Py 


“ MATEMATHKA 


H. B. ASBEJIEB u JI. B. TOHKOB 


| TEOPEMA OB OWEHKE MOrPEWIHOCTH 
@HBJIMDKEHHOrO PEWIEHHSA JH®®EPEHIMAJIbHOrO YPABHEHUA 


(I]pedcmasazexo axademuxom C. JI. Co6oaeseim 10 VII 1956) 


B nactosiel saMerKe paccmMaTpuBaetca crleqyioulaa saqaya. Jlano ypas- 
‘gine 
YO Fly] (FIV F (%, ys y's... YY) (1) 


HuekoTopan (byHkuua u = u(x). TpeOyerca olenuTbh pa3sHocth u—y, rye 
/9——uckoMoe pellieHHe ypaBHenua. Pelee NocTaBeHHOH 3aauH MosyyeHo 
yYTpH rpaHH, IpHMeHumocTH Teopempl Uarlpiruna o AudbepeHiuasbHbIx 


paBencTBax (1). 
IIpapyro uacTtp (1) Oyqem upeqnonaraTb HempepbiBHOH B oOOmacTu G: 


Br <X, ancy <by (Rk = 0, 1,...,2— 1) mpocrpancrsa (x, y, y’,...,y-Y). 
‘ome Toro f[y] qomKHa yAoBeTBOpsATb B O6sactu G ycoBpusm L* c Ko3p- 
(MHeHTaMU g, H ycnopuaM L*™ c xkosppuiuentamu p, (?,%). YcnoBua 
7 (L™) 3aKkmouaioTca B CYIeCTBOBAaHHH TaKHX HeIIpepbIBHBIX Ha OTpe3Ke 
1, X] bynkuul 9g, = 9, (x) (P, =P, (*)), YTO AA AaHHoro x (%»<x<X) 
G@ mo6ol nappi cucrem sHayenult y) uy), “yqoBmeTBOpAIOMIMxX HepaBeHcr- 
2M an< y) <y) <b, (€=0,1,...,n— 1), BbINOJHAeTCA HepaBeHCTBO 


[yo] — Fly > >> (ge od, (Fal — fu 2a ) Pa) 


=0 


) Herpyyquo yOequrbcs, uTO HelpepbIBHbIe (PyHKUMH J, = J, (X) (P, = P, (*)): 

WloBseTBOpsAIONNe B MpOMexKYyTKe (Xo, se HepaBeHcTBaM 4g, < Of / dy’) 

$,>0f/0y™) (H1< yl) <n k=0,1,...,2—1), MoxHO MpHHATb 3a 
Heppbunnentsr ycnosul L* (L™). 

) Mot 6yyem mpequonaratTh Janee, YTO tbyHKuNA uw —=u(x) Ha oTpeske 
So, X]_ ” pas HeMmpepBIBHO siete hals H YOBJeTBOpsAeT HepaBeHcrT- 

Yim a, <ul”) < bp (% <4 KX; k=0,1,...,0—1). . 

} Bregem oOosnayenua: 9 = ul”) — f [uJ]; ou ~ — HempepbIBHble Ha OTpeske 
» X] tbyHkuuu, yaoBnerBopslomMe HepaBeHcTBaM e< 97 >O0 u 9a>e<O; 

| __ rye y—pellenue ypapHenua (1) C HawasbHbIMH YCJOBHAMH 

J”) (x9) = y (k=0,1,...,n—1) 

- €—perlenue ypaBHeHua 


n—1 


cm) = >) p, 8) +o, 
k=0 


nf) (xo) (Rk =0, 15....., n—l). 


MOBseTBOpsIoMee HepaBercTBam 0 -< BCR) (x9) > 
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€— pelueHHe ypaBHeHua 


n= 
Mie gp Ge) =e Ge 


k=0 


yoBseTBOpsioniee HepaBencTBam 0 > &*) (x9) <q (Xo) (k= 0,1,...,4—e 
(xo, x") —mpoMexyToK upHMenumoctTH (1 — 1)-ro TopsafKa TeOpeMbI O Aug) 
(bepeHIMaIbHBIX HepaBeHCTBaX JIA ypaBHeHHA 


n—1 : 
yg) = Yi qo) 
k=0 
OTHOCHTeIbHO O6NacTH %<x<CX, —co<ul®) << oo (k= 0,1,...,2-F 
WM HavasIbHbIX pasHocTelt a, = 7") (xo) —& (xo) (R=O0,1,...,2— 1) Gz 


STOT MPOMeXKYTOK, Kak U3BecTHO (?, °), CofepXUT TaKOW IPOMeKYTOK, BH 
TpH KOTOporo cOxpaHsaeT 3HaK MponsBoquad Vv") pewieHHaA ypaBHeHuA (2) 
YHOBMETBOPAIOMerO HavaJIbHBIM ycNOBHAM U‘*)'(X) = a, (Rk =0;1,...,n2—] 
Tlogpo6uee 06 OleHKe JJIMHbI IIpOMeXYTKOB IIPHMCHHMOCTH TeOpeMbI O Jf 
(bepeHI[MasIbHbIX HepaBeHCTBax: CM. padoTHI (?,*). i 


Teopema o6 onenHkKe. Jlycmb eeauuuHolh Z2=U—§ uU z=U 
ydosnemeopsiom Hepasercmeam. ap <2) < bp, AnK2) <bp (XK KK 
k=0,1,...,2—1). Toeda enympu. npomescymKa (Xp, x") eoinoansuomcan 
paeencmea §) <7) <&) (kR=0,1,...,n—1). f 

O6osHauuB Yepes u upHOmW2KeHHOe pelienve ypaBHenusa (1) u UpHHMMas 
BO BHUMaHve 3HaUMTesbHBIM TpoM3BO B BbIOOpe BeMMUHH 9, ©, Py HW Qys E 


OCHOBaHHH TeOpeMbl 06 OMeHKe JIerKO MOJYYHTb OWeHKY MOrpelwHOCTH pk 
OJIM2KEHHOTO pellieHHus. 
IIpumep. Ollenum norpeliHocTh NpHOmMxKeHHOrO pelieHut u =x ypaBe 


HeHUs 
y"=—e*shy (y(0)=0, y’ (0) =I). 


Sylecb 9 = 1/,(e2 — 1). Tak kak 9 >0, To non0%xKHM o=0 xn = Q: F 
= 1/,(e2* — 1). Takum o6pas3om, == 0. 3a kooppunuventsr ycnosuh L I 
BO3bMeM Py = P,; = 0. Hosromy 


=e —1) EO) =P(0)= 0); F= Yge™ —Yyx§— 4x —Yg 
Orciofja, lo Teopeme 06 oueHKe, Mouyyaem HepaBeHCTBa 
Ox te —1/g x — 4x es & OS af Sera ie “a. 


Mpa x=0,5 0<7<0,0026 u 0O< 17’ <0,0178. 
OrmeTuM BBITeKaloulee H3 TEOPeCMBI 06 OUeCHKe CJIEICTBHe 


Caegcrsue. Ecau eeauuuna. z2=u—é (z=u— é) yOosaemeopaem. 7 


npomeocymKe (Xo, X") Hepaeerncmeam ap < 2") < by (Qn <2") < by) (R=0, 1,. 
»++,2—1), mo ona aeanemca eepxnet (HudcHeit) @ynxyuet cpaenenua da 
ypaenenus (1). 

TO CeACTBHE pelllaeT 3ayayy O HaxO*KeHHU HatabHOTT maps PyHKuylh 
CpaBHeHHA AIH MOCTPpOeHHA NOCcNeOBaTeNbHBIX NpHOMKeHU Uanapruna (1) 


Vxesckn Mexannuecknit Tlocrynumo 


HHCTHTYT 21 VI 1955 
UMTUPOBAHHASA JIMTEPATYPA 


1C. A. Uanaprunz, Hosetit merox NpHOsMxKeHHOrO HH 
aJIbHBIX ypaBHeHuH, 1950. * H. B. As6enes, JAH, per ae o oae h 
°H. B. AsGeaes, Martem. cOopx., 39, Ne 2, 161 (1956) qn | 
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Aoxrnagn Akagemun nayr CCCP 
1956. Tom 111, Ne 3 e 


‘ MATEMATHKA 


H. J. BBEHEHCKAS 

@ PEWWEHHE 3AQA4H KOM JIA HEJIMHEHHOrO YPABHEHHA 

C PA3PbIBHbIMH HAUAJIBHbIMH JAHHbIMU 
METOJIOM KOHEUHBIX PASHOCTEH 


(ITpedcmasaeno axademuxom H. I. Tlemposckum 25 VI 1256) 


® Paccmatpupaetca sagqaya Kou qua Henunelinoro ypaBuenua 
Ou / Ot + 9 (t,x, u)/Ox=0 (¢),>0) (1p 


i(O, Xo ih a) (2) 


(| 1) aaa mo6ou WBaxKbI HempepHIBHO AUuddepenuupyemow B G u paBHoH 0: 
We G, (G,—orpannuennaa noyqo6macTtb G) dyHkunu f(t, x) BbINOMHAeTCH 


E(u)=\\(u ee et nn) SP) de dt ie j f (0, x) to (x) dx = 0; 
G —co 


« 2) cyliecTByeT HempeppiBHad upu ¢ ->O0 dyuKuusa K (t) Takaa, 4To qua 
MoOnrx Touek (¢, %,) uw (t, x.) u3 Gy 


[u (¢, x1) — u(t, %2)] / (%1 — X2) < K (2). 


) Vissecruo, uro Tak onpeyemeHHoe o6oOmleHHOe pellieHue 3ayaun (1), (2) cy- 
WecTByeT H e€HHCTBeEHHO. (?). 

1) Tloxaxem, 4uro o606mleHHOe pelieHHe u(t, x) MOXKHO TOJYIMTb MeTOJOM 
DHEUHBIX pasuocreti. Kpome Toro, MOJIb3yaCb MeTOJOM KOHEYHbIX pasHoctTeli, 


UcTaHOBuM.cBa3b Mexyy u(t, x) HM pelleHHem u.(t, x) 3aqaun Komu 

e Ou, / Ox® = Ou, / Ot + Og (t, x, Ue) Ox,  Ue(O, x) = Uo (x). (3): 
{| Byyem mpeqnouaraTb, TO Uy U3smMepuMa; |uU|<m; 9, 9, > 
0 «© Fx, HEMpePhIBHBI HM OFpaHHYeHbI pH OFpavHYeHHbIX uu BA EMG I 
1,298 G; Cig > 1 > O UpH «>t >0; cymlecTByIoT Take NocrosHHad; M 


M 

: : du 
’ rc) —— 
| dynxuns O(e); O'(v)>0, sto (t, en Ona ee \ oo a 


dhynem ropoputb, uTo (ft, x, wu) ED, ecan (t,x) EG, |u| <M. 
* PaccmoTpuM KOHevHOpasHocTHy!o cxeMy JIA ypaBHeHua (1), npeqmox*Kex-- 
yio JlaKcom (?): 
| vhti = (yt_ tut, )/2+ [9 (kh, (n—-1)1, 0%_)— 
— (kh, (n+ 1)l, oF, )]h/ 21. (4): 
byw 


“Sec Feith b=0,'1, 2....9 1&0, 15,2, 07, — 1) —2, 2 
-JlenuM BG (pyHKUMO U,, Un(jh, il) =v, MonoxKuB, HalpuMep, Un(t, x) =f 
=v,(jh,x) upu ja<ct<(j+1)h uw cantaa vp, «mMHelHOH mpH il<x<h 
“<(i+2)1. | 
Teopema l. [pu h->0 @yxxyuu v;, cxodamca @ L(G) K ob606wer 
‘Homy peweHuio u(t, x) sadauu (1), (2) (m. e. (Ven —u [dxdt +0 np 


G, 

A=), ecau |v°|<m; vn (0, x) cxodamca npu h->0 K U(x) 6 L(x) HF 
"4 

-M000M KOHeELHOM OMpesKe OCU xX (m. é. \ Jun (0, x) — Uo (x)|dx +0, h0) 


os 4 
-Ah{ t= 1, ede nee ue=[?/2h->0 npu h>0. 


M3 (4) serko donee uTo |Un| <M, E (vn) = O(¢). 
Tlokaxem, 4TO UV, yoBmeTBopsioT 2) upu A<hy(t). Paccmorpym 
(orl = gest) | 21 = eee 


zkt+1 — (1/. + 9 (kA, (6 aL: vk )h/[2l— ¢, (ah, (a— 1) 1, 0) h}Zk 
+ {t/.— 41, (RA, (2 — 1) 1, oF_)h/ 21 — of, (Ah, (n — 1) 1, 8) h} 2k 
— {41 (bh, 8, 08,4) + oy (Rh, 8g; OF ,)} 4/2 — 
kh, (n—1) 1, 6") (z8,,)? + 41, (RA, (n — 1) 2, 6°) (z2_)}A/2< 
ae ot ++ ah) +-bh - c(zf Ph}; 


zk 


n+l 


et {Qi ( 


M1 


jlomyyarommeca B (popmysie Telsopa: He I (— ¥,,» 


¢= min gg’ /2. Mpu M* eo ze< (1 pals 4 43 es BbITeKaeT, 


x, Ju,<M 
MET he M" (1 ih) + bh—c(M*)Ph. 


Ecam xe M*>(1 + ah) /2ch, to, yauterBaat HepaBenctga M" <i BI 
-Ah<l, u3 (5) upu yocraTouHo Masiom h MOXHO MOJYyYHTb OleHKy 

M*** < max {(1 + ah) /2ch, M (1 + ah) /2Ah — (1 + ah)? / 8ch}, \\ 

“U3 KOTOpOH emenyen, uTo (6) BEIMOHAeTCA Mpu k > ky = 4Mce" / A (1 + ah).)) 

Ho orga M" <const-(Ak—hk))! mpu h > ko. Ilostomy upu hy 
“<( min (ct, t)/2ky) Waa Vp, cpaBeyuBo 2). 

V3 ycnopua 2) ua Uv, BbITeKAeT OFPaHHYeCHHOCTb — Un (t,x) upu t >O) 


‘ paBHOCTelleHHad HellpepbIBHOCTD B L, (x) nocneqoBatenbHocru {Un} Ha JO-¥ 
‘Oom orpeske T >t =const >0, [x|<X. Tlostomy MoxHO BbIOpaTb 43 {Up} } 
NOANOCIe{OBaTeJIbHOCTb, CxXOfsaltyioca B L,(x) Ha CYeTHOM BCIOXY MsOTHOM | 
‘MHOXKECTBE OTPe3KOB pis tm = const >0, |x|<c X. OxasaprBaetca, uTo 97a) 
NOANOCNEOBATeIbHOCTh CXOAMTCAH Ha BCeX oOTpe3sKax T>t= const > 0, 
|x| <(X. Jletcrsutenbuo, npu 0O< p<k ] 


sh= Sage Ohe—p) Sakpat, ap >. 
i 
Tak »e Kak B (5) moKasbIBaeTes, 4To ecan |[n—j|l>Ah(k—p) + | 
+ y= R, “> 0, TO | 
ake =O (h(k—p) en). (7) | 


| f.|in—7 1 IDR 
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ay Xl 
me > 21%—alt< > S| 2akp|or —vP|1+0(A(k—p)) = 
| Somali n=—X/1 j,|n—j|1<R 


= O(h(k—p)+YVe2), é 


YTKyqa HU MOdyyaeTcaA HyKHAaA CXOAMMOCTH MOMOCMeOBAaTeIbHOCTH. 
/§ Jlerko moKkasatTb, uTo npesembuan cbynKuua u(t,x) orpanwueHa uM H3Me- 
yuma BG, 4 yOBNeTBOpseT ycnoBuaM 1), 2). M3 equucrBenHocTH Takoli 
MYHKUHH CuleyeT CXOQMMOCTb K Heli BCeH MocMeOBaTeMbHOCTH {Up}. 
{| WUcnonpsya teopemy | B cayuae h//=const, werko noKa3aTb HerlpepbIB- 
Qyto 3aBucumocTb B L, OOoOmenHOrO pelleHua u(t, x) OT Up (x): 

B 


q fTeopema 2. Ecau \ | uo (#) — ti (x) dx <2 (x«<B), mo Oana o606wexH- 
IX peuleHuil U U UC HQYAAGHOIMU SHQYEHUAMU Uy U Uy Chpaeedaueo Hepa- 
2HCm6O 

B—Y 

\ |u(t,x)—u(t, x)|dx<c6, 20e y>At. 

a+y 

Teopema 3. Jlycmo y © cywecmeyiom Henpepolenole u oepanudeHnole 

D npouseoduee O49 /Ox'dut—'?, i =0, 1, 2, 3, 4, yooeaemeopsiowue no x, 
DY ycaoeuam Jlunuuya, uw nenpepolenole u oepanuuenHole @ D  npouseodnote 
e/dt, o/dxdt, 09 /dudt. Iycme mpemos npous60dHAaA Uy (x) yOoeremeéo- 
‘sem ycaoeuio Jlunuuya, Toeda npu ambolx (t, x1), (t, x2) ua G 


x2 


=| (u.(t, x) — on (t, 5 TN Rae hes ayy 


xy 


aC > 2) x, —x,.|+ 4A. 
1 MoxHo joKa3aTb, momb3yacb (°,”), uTo Aaa cyHkunn U,(t, x)= 
x 


| =\ ue(t, x)dx cnpapeqnuppr ouenku 0'U,/dx'< My" "', i=1, 2; 3, 
iy, sat! <M! j=1,2, M,= const. 
O6osnauum WE = U, (kh, nl) — is} Qu? 1. V3 (4) mosyuaetca, 4TO 
j=No 
WW (Wh We) ten (eis (wt 421) £0) x 
x (War — Wags) h/2l— (Wana + Wins) (2+ 
+ 0, (kh, (m+ 1) 1, 9) (WR — Wins) hQL+O(L/e+h/s)h= 
= >) (hj — ain) Wj + OL /e + b/s). 
I 

a JA a, > 9 BepHa OleHKa THIAa 


; k k 
me 9, € [ur Oral % Clee 


7). Tak Kak Mono cuuTaTh Wj =O (jl), a di anj|2— JP Oat), 120 


k 
? Vial 


j 
pu |n—m|l=|x,—-x,| cmpaBeynuBa oueHKa 


T= Wi — We, =O (Xtle +1 /e +h/e). 
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Kak caeyqcrsue Teopembl 3 mowyyaem Teopemy 4, JOKa3aHHy10 paHee 
pyrum nytem B (8)... 


x2 


Teopema 4. | (u(t, x)—u(t,x))dx>0 mpu 20, ede (t,%) 


(t, X,) — arbole mouxu G3 Ue — pewenue 3sadauu Kowu (A). 

Teopema 5. Ecau 9, up, Un(0, x) yOoenemeopsiom ycaoeunm meope-~ 
mot 1, ae (4) [2/2h=e=const, mov, cxooamca npu h—>O Kk dyxkyuu Ue, 
Komopas yooeremeopsem (3) 6 UNMe2paNoHOM. CMoICe: 


y 


Ox? 


Eis (\ eu, 22 dx dt. 
G 


Iipu e—0 dyukuun uw. cxoqATcA K U B L(G,). | | 
PaccmMoTpuM Tellepb cxemy JId ypaBHeHua (1), npeqomwennyto C. K. To 
JYHOBBIM: 


okt = oh + [ep (kh, (n— Ya) L, OF 4) —9 (kh, (ns) 1, Oa) A/L, Bp 


n+3le i 
rye of, =v, Korga {¢ (FA, (j + */2) 1, v8) — 9 (eh, (i + 4/2) 1, v%)} | (OF ae : | 
— vk) = Vian Ou 9 (RA, (j ats Yo) 1, vk) > 0; v8 = 0F,,, Korga Vi << ot 
H ¢, (kh, (j + 7/2) 1, V,,) <0, a B OcTambHBIX cydanx U?,, HaxoquTCa} 
"3 ypapHenua (kh, (j+7/2)/,v)=0. (pu ¢,>0 BD viti = ok fy 
+ [¢ (Rh, (n —*/2) 1, OF _,) — 9 (Rh, (n + 9/2) 1, oF) h/ 1.) > 

EcuIM 9, Up H UV, (0, x) YROBMETBOpAIOT ycOBUAM TeopembI 1, TO crpa- 
BeJJIMBa Teopema 6. i 

Teopema 6. [pu h->0, Ah/I<1 nocaedosamenonocme dynkuyutt Vp, 
nocmpoeHHelx no cxemam (8), cxodumca 6 L,(G;) K O606wenHomy pewmenuto| 
(1), (2). 

Jloka3aTeJIbCTBO aHaJIOrHYHO JOKa3aTesbcTBy Teopempr 1. 

Astop 6aroqapuT O. A. Onelinuk 3a MocraHoBKy 3ayauu u PYKOBOJCTBO) 
B ee pelueHHH. |} 


Tlocrynuuo | 
23 VI 1956 


LIMTHPOBAHHAS JIUTEPATYPA 


10. A.O ne uu, JAH, 95, No3, 451 (1954). 20. A. Oneftuux, JAH, 1090) 
Ne 6 (1956). ? P. Lax, Comm. Pure and Appl. Math., 7, Nel, 159 (1954). 4B. HW. Cmu p=} 
HOB, Kypce BbicmeH matematuxu, 5, M.—JJ., 1947. 5H. C.Baxspaaos, I[puxnagn. marems | 
H Mex., 20, Ne 2, 257 (1956). ®O. A. Onetiuwrn, F: A. Bentunesns, «RAH; 97 
Ne 4, 605 (1954). °F. John, Comm. Pure and Appl. Math.; 5, Ne 2, 155 (1954)o4 
§O. A. Onetuux, Yen. matem. nayx, 9, Ne 3, 231 (1954). 


520 


Hoxkaage Akanemun HayK CCCP 
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MATEMATHKA 


M. W. BULIMK wu akanemux C. JI. COBOJIEB 


OBL{AS TIOCTAHOBKA HEKOTOPDbIX KPAEBBIX SAJAY 
ANA ITJIMNTHYECKHX JMbOEPEHUMAJIbHbIX YPABHEHHMM 
B UACTHbIX NPOHSBOAHbIX 


Jl runepOoumuecKHX ypaBHeHHii B YaCTHbIX MpOH3BOJHBIX eCTeCTBeEHHO 
IuaeTcH 3aqaua OO OOpalieHHH onepatopa L 


a) (1) 


OM yCOBMH, TO u==0 mpn t<0, rye wu u f —o6oOmennEe bynKunH. 
OKa3piBaetca (1,7), UTO B 9TOM BUe MOXKET ObITb 3alucaHa 3agaua Korn, 
e. 3ajlaua HaxomwKyenHua peulenHa pH ¢t->O0O no HavanbHbIM aHHbIM 
Jeno = Uy, Uz lz-9 = Uy. B Kaacce mo6bIX O606NIeHHEIX PyHKUMA (cbyHKIHO- 
AJIOB) KOHeEYHOrO HOpsayKa 3sajaya Kou u 3agaua oOpaenna onepatopa L 
yBMAaaloT HU Bcerfa OMHO3HAYHO paspellHMBI. 
 Tlonpirku co3qaTb o6ulyro TeopHio o6palleHud 2THMTHUeCKUX OMepaToOpoB 
9H 3ajyaHHbIX KpaeBbIX YCJIOBHAX BCTpeyaloTcA HepeKO (cM., HallpHMep 
*°) w Op.). 
Ec He cTaBHTb ceG6e eJIbIO faTb JeTaJIbHbI aHawIH3 XapakTepHCTHKH 
\BHCHMOCTH pelleHHA OT MpaBOH YaCTH, TO MyTb, aHaJIOTHUHbIi BbILWeyKa3aH- 
MY, OKa3bIBaeTCH MOJOTBOPHbIM H JIA JJVIMMTHYeCKHX KpaeBbIX 3ajau. 
| Jina mpocroTsr 6yqeM BecTH H3sI0%KeHHeE Ha pWMepe cCyleylowleH KpaeBol 
Wauu B KoHedHOH OOmacTH © c rpaHuuen S: 


ELK Weed Xx) BDO Ce (i. 9 kn); | (2) 


ot | +b(s) ul = 9 (8) HarSs) sES (3) 


} — BHeEWHAA HOpMaJib). 

@MyHKUHIO UW WposomKUM Hysem BHe (+S u Oyfem paccMaTpHBaTb ee 
K OOOOMeHHYIO (pyHKILMIO, 3aanHyio BO BCeM mpocTpaHcTBe R”. OueBuquo, 
WO CuuTaTh pH 9TOM f==0 Bue o6nacTH QO + S. Ilonpiraemca onpeyenutTb 
hayeHue onepatopa Jlanaca oT ucKOMOrO pelleHHA wu, paccMaTpHBaemoro 
K O6o6mleHHad dyHkuHA. Kak OyyzeT BUAHO H3 JabHeMWero, HemocpeCTBeH- 
Haliru Au, TOJbKO H3 yCJIOBHH 3ayauH, HaM He yfactcax. JLa 9TOrO Hy2xHO 
bIIO Obl 3HaTb CKavOK Ww H cKauoK gradu Ha S. OfHakO MOXKHO HaliTu 3Haue- 
ye (byHkunoHana (o6o6ueHHOH dynKunu) Au na MHorooOpasuu Ey Bcex jO- 
haTOuHO TuiaKux (HallpuMep, upunaymexantux C”(R")) PuHMTHBIX cbyHKuNit, 
oTopbie Ha S yOBMeTBOPAIOT COMpA2KeHHBIM (OTHOCHTeJIBHO (2), (3)) OMHO- 
DHbIM TpaHHIHbIM YCJIOBHAM 


Sot bg | 0. (4) 


TlelicrsuTeibHo, Qua Takux (dbyHkunl v, moubsyscb dbopmysoH Tpuna 
-yuntpipaa (2), (3), (4), MomyyuM 


© (u, Av) = (f,0) —\ gods =, 0), (5) 


Ss 

le p =f (x) —9¢(s)-8s; 5s — 8-bynKuua, CcocpeyorouenHad Ha S, ¢ NJOTHO- 
bI0 1; (, )— cCKaapHoe NpousBeqeHHe, B3iTOe 0 BCeMy IIpOcTpaHCcTBy R". 
od 


| 


Ilo ompegeennio onepatopa Jlannaca Hay OOOOMeHHBIMH (YHKWMAMM WMeeMh 
(Au, v) = (u, Av) (v—unnruaa dpynkunsa). Ys (5) BprreKaer, TO 


“N (An, o) =p, 0), DEE: (6 


Mp OyfeM 3alHCbIBaTb 9TO PaBEHCTBO CHMBOJIMYeECKH B BHC 
E; 


Ai'= p. (7) 


Papenctso (7) €CTb OCHOBHOe ypaBHeHHe, KOTOPbIM MBI 3aMeHAeM Kak) 
ypapuenue (2), Tak H KpaeBoe ycmoBHe (3). Kak MBI YBHAMM, TaKad MocTa-i, 
HOBKa 3aj[auH OOaqaerT MHOPHMH IIpeHMYLeCTBaMH H, B YaCTHOCTH, TO3BOUAeTHE 
cjlelaTb WHpoKve O6oOieHHA O Kulacce pelwlenul *. 

Takum o6pa3om, sajjaua (2), (3) cBeaacb K HaxoxKeHHIO TakOH OOOOMeH-| 
HOH (byHKWHM WU, KOTOpad yAoBueTBopaer (7) H OOpanlaeTca B HyIb BHE Q+ S. 

Mbt paclimpHM MocTaHOBKy Halle 3ayjauM, ecu JomycruM, 4uTO p — 0000+ 
WeHHad dyHkuna (0. :).) Nopayka m (T. e. HeMpepbIBHbIM PYHKUMOHAT Haj 
(bHHHTHBIMA (pyYHKUHAMH, W3MeHsIOULHMucA B C™), OOpaliiaiollaica B HYWJIbI 
BHe Q -- S; mpocrpaHcrBo Takux o. cp. o6o3HaYuM Y m(Q-+S). Ecum p €Ym,) 
TO Bo3sbMem E, © C™, 7 

B Tom cayuae, korqa rpaHnua S perysapHa u m pas Auddepenuupyema,) 
BO3MOKHO YCTA@HOBHTb eCTeCTBEHHBIM H30MOppu3sM MexTyY Ym(Q-+S) wy 
(C"(Q-+8))", T. e. mpoerpancrsom Bcex (byHKUHOHAaNOB Hay ee (Q + S). 
JlelicrsurenbHo, Bcakomy p€Y_(Q-+ S) coorpercrByeT 9uIeMeHT p = W»p@} 
€(C™ (Q+ S))", 3aqapaembiit popmy.10i1 (0, w) = (p, w), rew=w na N48, 
w€C™(Q+ 8S), wEC”"(R"). Ouesuquo, dyHKuHOHan p c nOMONIbIO 3TOTO} 
COOTHOMEHHA OMpeeuIAeTCA OMHO3HAUHO, Tak Kak (p, W) = (p, W,), ECM W = Wy, 
Ha,O-+S, 

Jlerko 0Ka3aTb, YTO Wm» ocywecmenasem omobpaocenue Y m(Q-+ S) na) 
(C™ (Q a S¥ic U OHO 63QUMHO-OOHO3HALHO WU 63AUMHO-HenpepoleHo. 

O6osHauuM ,epes A onepatop A, paccmMaTpyHBaembIii Ha MHOrooOpasit 
BcexX (pyHKUHH V oOlpesesweHHOH TuiaqKocTH HW yAoBNeTBOpsIouNx (4). IIpeq-} 
nosjaraetcs, To b->0 (9ToO oGecneynBaeT paspeliMMocTb 3aqauu (2), (3))} 
Muro qa VEC*(Q+ S) hynKuna v= Av (T. e. peteHue 3aqaun (2), (4),4) 
rye f=) npunaqiexur C”(Q-+ S), m= m(k), upwuem cnpaBeqmuBa onenKa | 


[-A29 fom = 2 lem <M ¥ cr = M | AO | cn. (8 


Torga npu pEYm(Q-+S) ypaenenue (7) umeem, u npumom eOuncmeeH=} 
Hoe (6 Kaacce Y,(Q-+S)), pewenue uEY;,(Q+S). 
J\eHicTBUTeIbHO, STO pellieHve WU ONpefemsetca u3 ypaBHeHHa 


-(u, Av) =(p,0) aa vEE, AC”. : (:)) 


Ilycrh u= Wu, p=Wmp wu v(x) €C™(Q+4S), nmpusem: v(x) = v(x) 
Ha Q-+ S. Torja Mbl cMoxeM corsacHO yKasaHHbIM BBIe CBOlCTBaM omepa 
topos W;, Bmecro (9) samucaTb 


(u, Av)=(p, 2), umn (u, ¥) =(p, AY). (10) 


Tax kak p €(C™ (OLS) HM MMeeT MecTo (8), To npaBaa yacrb (10) aB-7 
JIA€TCA HeMPepbIBHEIM (PYHKUMOHATOM OTHOCHTeNbHO  € C* (Q + S). Ona, c1e-3y 
HOBATEIbHO, ONpefesAeT, M MPUTOM OAHOSHAHO, cbyHKIHMOHas u E (C*(Q + S))*. 


H3 (10) u (9) Bewogum, uro o606menHad dbynKuua u= Wu apnaercae) 
HCKOMBIM pelle€HHeM ypaBHeHusa (7). 


* OTMeTHM, 4TO NpH KpaeBbIxX ycJOBHAX, OTMHUABIX oT (3), H IIpH TOM 2%Ke ypaBHe~ 
HHH (2) B COOTBeTCTBYIOULeM ypaBHenuu (7) H3MeHHTCA JMUIb mpocrpauctso FE; ue. 
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Morya yqoOuee Bmecto mpocrpancts C”, (Gos Y m UCNOMb380BaTb T1po-. 
* 

HCTBA we” (*) (nan Lp uph m=0); (WY), Zr-p. Wy” — npocrpan- 

) (pyHKUMH, Y KOTOPBIX Bce MpOHSBOHbIe YO NopsAyKa ‘mM cyMMupyempr 


* 


“H cTeneHbIo (p > 1); (WZ (Q-+ S)) —mpocrpancrso scex dbyHKunonasos. 

Wh (Q+-S); Zip (Q + S) — npocrpancrBo Bcex O6OGILEHHDIX (PyHKUHH p, 
aaOULHXCA B HYJIb BHe (2+ S, npwyem (byHKWHOHas (p, V) HenpeppIBeH 
OCHTeJIbDHO UV, HelpepbIBHO H3MeHstoulHxca B WY”(R?), 


[pu Oocmamounoti eaadkocmu epanuyst S* medy (WY (Q+ S)) 
“m,p ({2-+ S) umeem mecmo ecmecmeennoiti usomop@usm. Kak u eouue, 
weOaenca 6 MOM, 4MO eCAU CONpsHIKeNHAN COHOPOOHaA sadaua (2), (4) 


=) Umeem, U npumom eOUNCMBeNHOe, pelweHue, Npuuem umeem mecmo. 
1Ka 


LA hed = 12 bet < MUP yg = MAP by 


ypaeHeHue (7) umeem, u npumom eOuNcme@eNHoe, petueHue u (6 KaAacce- 
me ecru pG Zap. 

[IpuBeyem Ba puMepa. 

1. Jlonycrum, uro B ypaBHenuu (7) npaBaa uactb p=f(x)—p, rye 


C(Q+ 8S), (u,v) = (2 du, w(s)—Mepa, 3afaHHaad ua S. Ouepuguo, 


5 
Y,(Q-+S). Kak uspecruo, upu 0>>0 (usu b>0, ecam A 3ameneno B (2). 
A — C, C>0) s3aqaya (2), (4) uMeeT, H MpHTOM eMHCTBeHHOe, pelile-. 
VU, IIpH¥eM cipaBeIHBa OLeHKa: 


| lca+sys< MI)? lera+s) = MI Ad|cwa+s) (11): 


_ (4)). Orcioqa BbiTeKaeT, 4TO ypaBHeHHe (7) WMeeT, H UPHTOM eqHHCT- 
Hoe (B Kslacce Y,) pemleHne u€ Yo. MoxkHO OKa3aTb, YTO 9TO pellleHHe u 
eT B (2 O60OLIeHHBIe TpoHsBOyHbIe FO BTroporo nopsAyKa, IpwHyem nouTH 
Wy BbImowHeHO (2). Kpome Toro, u yyoBmerBopser Ha S rpaHuyHomy~ 
OBHIO Tua (3), B CuleAyIOUleM CMBICWIe: 

lim | (5 + bu) odS; = ody, 


i> co 


Si S 
S; orpanuunpatr oOsactu Q; CQ, Q; CQ, limQ; = Q. 
i+ co 

B 93TOM TipuMepe JOKa3aHa pa3pelluMocTb 3ayjauH (2), (3) B TOM cuJlyyae, 

Wa Ha rpaHuue oOslacTH 3afaHo KpaeBoe yculoBHe Bua (3), IpaBawA wacTb. 

poro ABJIAeTCH «IJIOTHOCTbIOy MepbI w Ha S. 

2. Ilycrb tTenepb Ama mpocrorsr 2 saBaaerca Kpyrom r<cl, n=2, 
0’ (r—1)+ 4, 6(s) =06. Torjga, Kak JlerKO BUJeTb, pellieHHeM ypaBHeHHA 
OyzeT dbyHKuHA u=6(r—1)+7r2?+ 201—2., 

OueBu HO, YTO H3JIOXKeHHbIe COOOPaxKeHHA IPHTOJHbI He TOJIbKO JIA Tpo- 

(MX 3ajau HW He TOJbKO JIA 9JIMNTHYeCKHX ypaBHeHHH. 


Tloctynuso 
8 VIII 1956 


UMTHPOBAHHASA JIMTEPATYPA 


ZC. JI. Co6o0.aeB, Matem. c6opH., 1 (43): 1, 39 (1936). 2C. JI. Co60uzeB, JAH, 
N21, 12 (1945). 3M. WU. Buus, Martem. cOopn., 29, 615 (1952). *M. HW. Bumuk, 
Mockosck. mate. o6m., 1, 187 (1952). * M. HW. Bumux, JAH, 81, Ne 5, 717 (1951). 

VW. Bumukx, JAH, 84, Ne 4, 645 (1952). 7 L. Garding, Mat. Scand., 1, 55. 
3). § F. E. Browder, Proc. Nat. Acad. Sci. USA, 38, 230 (1952). °F. E. Brow- 
Proc. Nat. Acad. Sci. USA, 38, 741 (1952). 3° J. L. Lions, Acta Math., 94, 1—2, 
955). 2O. A. Onewunk, Martem. cOopuH., 30, 3, 695 (1952). %%C. JI. Co6o- 
;, Hekoroppie IpuMeHeHHa (byHKIHOHabHOrO aHamH3a B MaTemaTH4ecKOH (usuKe, JL., 


023. 


' JIonnagn Akagemuu nayr CCCP 
sn 1956. Tom 111, Ne 3 


N 


\ 


M. Tr. FEH]JIEP 


OB OJHONAPAMETPHYECKHX FPYNMAX 
®YHKI[MOHAJIDHbIX MPEOBPA3OBAHHM 


(/Tpedcmaeaeno axademuxom C. JI. Cobonesim 7 VII 1956) 


PaccmorpeHuio ojHorapamerpuueckux cemelicTs L, PYHKUHOHAJbHBIX Tpif 
oOpasoBanuit, OOnafaroujux rpyunoBpmM cBolicrsoMm Lealg = La +, usu Luly 
= Ly, (M-cBoticrBo), nocBaujeH pa pador (2%). 

Cueqya pa6ote H. II. Pomanosa (1), nonoxum Ly = u*, rye A—TaK Hash 
BaeMbIM HHPMHHTeSHMAJIbHbIN ONepaTop, OlpefeJIeHHbIM PaBeHCTBOM 


(6) 
Mf (x) = [5 Laf ()], 
‘CpeqM MHOPOUHCJIEHHBIX IIPHMepoB py H NOJyrpyn, paccMOTpeHH 
mB (1), OTMeETHM Be: 
al 


“Tee | Oe 
™ 1M WwW 


ules F(x) 


1 


f(a 41) (x2 8) 42x) [2(u4—1) d ie 
yaaa \° fd? (u>1) 


Se (x) = 


IIpumeppt (2) uw (3) ABMIAIOTCA YACTHBIMH CayyaaMH (yHKIUMOHAJIbHBy 
mpeoOpasoBaHHl Buya 


Luf (x) = p (u) \ ea (u)x2-+20(u)xe—c(w)e? F (E) dé, 


—o 


OTIpeeJICHHBIX Ha KJlacce (yHKuHH f(x), YAOBJeTBOpAIOULUX ycuOButo f (x)= 
-= O (e**"), e >0 (3fecb Mpegqnomaraetca, uTo a(u)>O0, c(u)>0, 6 (u) =e 
“MH BC€ OHH HeIpepbIBHb!). 
Ilembio HacTosieH paOoTh ABIAeTCA HaxoxwKeHue OOmlero Bua PyHK 
-a(u), b(u), c(u), p(u), pH KoTOpEIxX cemMelicrBo (4) oGpa3yer nomyrpynil 
B paOoTe ycTraHaBsJIMBaeTCaA, YTO C TOUHOCTbIO JO BHYTPeHHUX aBTOMOpPusM 
-Bce NlOJyrpynubl Bua (4) cBoqatca K (2) u (3), paccmorpeHHbIM B (*), H TEM 
CaMbIM HCUePMbIBaeTCH BOMpOC O CTpyKType Mouyrpynn Bua (4). B pa6o 
_AaeTCA HE TOJbKO eMHbIM MOAXOX K MpHMepam (2) u (3), HO, B U3BeCTH 
CMBICJI€, YCTaHaBJIMBaeTCA MX €MHCTBEHHOCTb, IpHyeM 3TH NOWyrpynubl 
WyudaiorcA eCTeCTBeHHbIM H Oosee pocTbiM WyTeM, uem B paooTe (1). Kpo 
“TOPO, 3JeCb %Ke BO3SHHKAe€T BO3MOXHOCTH JaIbHeHWuX O6oO6uleHHH. B KOH! 
paoorsl JaeTcA MpOAOMKeHHe NMOCTPOeHHIX MOsyrpyum Wo rpynn. 
IIpexme Bcero norpeOyem BbimomHeHua M-cpolictsa: 


Lu {Lof (x)} = p (u) | e-atmetranenss ent 1 of @) dé = 


—o 
fos} fos) 
== p (u) p (v) \ ei ei | \ e—a(V)EP+20(v)En—c(v)n? jf (1) | dé. 
=e a 


(ismenum B (5) nlopsyok unTerpupoBanusa. Bamosnus HHTerpupoBaHHe 
H MpupaBiaB pesyibtTar Lyy, Mbl MOJYYHM cueAYIOWLy!O CucTeMy (pyHK- 
1aJIBHBIX YPaBHeHHU JIA PyHKUHli a(u), b(u), c(u), p(u)? 


b> (u) 


a (uv) = a(u) — WEI (6a) 
ay — 2 (4) 6(v) : 
b (uv) Pre are (6b) 
C(uoy ene) ees 
oy) a(v)+c(u) ’ (6c) 
Vr 


Va(v)+e(u) 


ilepelijem Tellepb K pelieHuio cuctempl (6). 
|. M3 (6b) cnenyer, uTo 

— 2 (4) b(v) 
a(v)+c(u) = eT Ws 
a a(v) +c(u)=a(u)+c(v), orKyga a(u)—c(u) =a(v)—c(v) = 
onst. 
[looxuM a(u)—c(u) = 2B. 
Bes orpanHwyeHuaA OOm[HOcTH MOxHO cuHTaTb B=O, T. e. a(u) = C(u). 
MOM ene, ecmu Ly — Nosyrpynma, TO Ly = aL,a 4, rye af (x) = e—8* f (x) 
Ke nouyrpynna. Ho mocuie Takoro mpeo6pas0BaHHA BMeCTO KoappHuIHeH- 
a(u) MW C(uU) MBI Nomyyaem KosppuuNenTh! a, (uv) =a(u)+ Bu cy (u) = 
(u) — B, Koropble N0-MpexkHemMy yOBJIeTBOpAIoT cucTeme (6) HM AIA KOTO- 
ay (u) — Cy (u) = 0. 
2. 3 (6a), yauTpIBaa, ¥TO a(u) =c(u), Nomy4HM 
1? (wu) 


= 


@ (UO PON SS ae oy (7) 
floycTaBiiasd B (7) W BMeCTO V H HaOOOpoT, NO.y4HM 
b2 
a(ud) =a(e) >. (8) 


Manee, us (7) u (8) caegyer a? (u)-— 6? (u) = a? (v) — 6? (v) = const. 
O2KUM 


a? (uw) — 0? (u) = A. (9) 
3) M3 (6a), yanrprBaa (9), NomyuuM: 
_ a(u)a(v) +A 
a (uv) = “a(u)-ba(v) 6 (10) 


PaccmoTpuM jBa caryyan: 1) A=O0, 2) A=0. 
B cmyyae 1) tbyHKUHOHambHOe ypaBHenne (10) NpHHuMmaeT Buy 
ou pal 1 
a(uv)  a(u) ' a(v)” 


Jo usBecrHol Teopeme Kon (8) e€qHHCTBeHHbIM HelIpepbIBHbIM ero pellle- 


if 
M saBIAeTCA MYHKUHA a(u) = Kina? Pe K — Mpou3povibHaw MOcTOsHHas. 


Tak Kak a(u)>>0, Mbl 6ygem cyutaTh K > 0. 
B curyuae 2) umMeem 


a (uv) eh a(u) , I a(v) , I 

i Very VA (it) 
a(uv) 4 ~ atu) _, av) ite 

VA VA VA 
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CorsacHo TOoH 2xe Teopeme Kouim uMeem 


a (u) 
. VOC 
=u 
a(u) 
VA 


rye %* — NpOH3BOJIbHad NOCTOAHHA. 
TakyHM oOpasoom, 


_yaes 
a(u) = VAT. 


rye AD>O0 un VASO, Tax Kak a(u)>0. | 
B tom cayyae, korga A =O, nomyyaem, uTo b(u)=a(u), a B caya 
Korga A= 0, us (9) u (12) noswyaaem 


b(u) = 


WA u* 
Teeeey he 


4. V3 (6b) u (6d) HMeem: 


mp(uv) mp? (u) xp? (v) 
b(uv)  b(u) bv)’ 


pA) ae 


HM, CJIeOBATeJIbHO, = (u) 


, Tye & —-Npou3BoubHasx NocTrosHHaa. 
Takum o6pa3om, 


p (i) = VOU. 


foo} 


8 
S ———— —(x—€)2/2K In uw & ge 
ay V 2nK Inu \ : i (6) 


B culyyae 2), Korga A=0, o6o3sHayus YA = 1/4C: 


co 


B+a/2 
Z \ em ((H2% +1) (x? + 6”) —au* x8) aC (u2%—1) f (€) dé. 


1b y= 
I) V 2nC (u2* — 1) _ 


(17 


-OO 


[loayrpynnp (16) u (17) upuBogar B cyuecrBeHHOM kK nouyrpynnam ( > 
(3). 


Ilouyuenuple nouyrpynnpt (16) 4 (17) onpegenensr npu u> 1. IIpoqomKuM 
HX WO rpynn, T. €. OOoOmuM ux Aad Bcex u>O c coxpaHeHnem rpynmoBBIx || 
cpouicTs. Jlia sToro Mpuxo_UTcA cy3uTb Kulace (yHKUHit. 
Byjlem . paccMaTpuBaTb mpeoOpasopanua (16) u (17) Ha kKmacce WeJIbIxX 
(PyYHKUMH KOMIIeKCHOrO TepeMeHHOro, yOBJeTBOPSIONLUX yCNOBUtO f (z) = 


== (C-12\") ee el): 


Tlonoxus B (16) — =f WM Z BMeCTO Xx, NOmyaHM 
8 foe) 
soles —=t"/2 ; 
Luf (2) = y= Je f(ie+tVKinu)dt. (18 


IIpeo6pasyem nonyrpynny (17) mpu momomm B (Bf (x) = e-*KC Fe 
Tora Nowy: 
yore - : 
— | p= (40 *—£)? 20 (u2*—1) &) dé. 19) 
V 2nC (u2* —1) \ i (8) S ( 


—oo 


Lu f (x) = PLB f (x) = 
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—E— xu” 


Jonoxus B (19) —2—— = ¢ wf 3amenuB x Ha Z, NO;yuNM 
Vc (u2* — 4) e 
petals ere 
Lu} (2) =e \ e-iap (zu* +t VC (a — 1) dt. (20) 
iT 


€PKO MpOBepHTb, NOJb3yACb UNTerpasbHOl topMywohH Kom Ana anasn- 
CKHX (PYHKUMH, YTO CeMeHCTBa MpeoOpasoBaHHH, OMpeeJIeHHbIX paBeH- 
mu (18) u (20) qua u>>0, yqoBnerBopsior ycOBHAM: 
Be lebys = £, SyuLiyy, = E; 
ely Ly o£, 

E—  oxwkjlecTBpeHHoe mpeoOpasoBanne, UH, CJIeOBaTeJIbHO, oOOpa3yloT 
my. 
Arak, MpoJouKeHHe NOJyrpynnbl JO rpynmbl copepliaercA WyTeM TpoctTor 
sHbI II€PeCMeHHOH B HHTerpae. HerpyyHo yOequTbea, YTO Mpeob6pas0BaHHA 
HH (20) oOpasyror rpynny u Tora, Kora Ww MpMHHMaeT Bce KOMIIVJIeKC- 
3HaYeHHA, OTJIMUHbIe OT HYJIA. 
YkaxKeM Tellepb HH(PHHHTe3HMaJIbHbIe OMepaTOpbl JIA JBYX TNOJTyYeHHbIX 
IT: 


d? d 4 
aa p> h= Cars tare +(B+ 5). 


EcTecTBeHHO BO3HHKaeT Bompoc 06 OOOONIeEHHH pacCMOTPeHHbIX rpyno 
a (4) Ha cmyyal n-KpaTHOro HHTerpada. OroT BOMpoc NpHBOAUT K cucTe- 
PYHKIMOHAIbHBIX MATPHUHBIX YpaBHeHHi, aHaJiorMyHoH cucTeme (6). 
[IpHHouy OnarofapHocth H. I. Pomanopy 3a WeHHble yKa3aHua MW BHH- 
we K paoorte. 


CpeqHea3HaTcKHli TocyapCcTBeHHBIM YHHBepcuTer Tlocrynuso 
um. B. WH. Jlenxuua ‘6 VII 1956 
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H. Ml. rOJIBAMHA 


CBOBOJIHbIE HHJIbNOTEHTHDIE FPYMMbI 
(IIpedcmasaexo axademuxom A. H. Koamoeoposoim 10 VII 1956) 


Vsyyaiorca Mosrpynibl HM HeEKOTOpble CBOHCTBa CBOOOHbIX HHJIbIMOTCHTH 
rpyun. Ilycrs G — cBo6ojquasd n-cTyeHHO HUJIbNOTeHTHaA rpynna. Jina ka 
qoro uleHa ;G ee HMXKHErO WeHTPaJIbHOrO pxAfa YCTaHOBJIeH ero Kwacc Hh 
TOTCHTHOCTH, HalijjeHa MaKCHMaJIbHaA COJepKalllaicaA B HeM CBOGO,HaA HHVIE 
HOTeHTHad Wosrpymma ;A Toro x%*e Kuacca. Cam /-H uneH HHxKHEerO Ié 
TpawbHOrO pxAJja— HOPMAJIbHbIM JeIMTeIb, NMopoxJeHHbI ITOH Noyrpynnoy 
1A B rpynne G: 

iG = 7A, 


CpBolicTBa WICHOB HMKHeErO WeHTpaJIbHOrO pAa CBOOOAHOH rpylinbl Us 
yalucb B padotax (74, ®,*). B srux paOorax Oblla mocTpoena 6a3a nF /n4 
43 CBOOOAHBIX OOpasyloulu4x cBOOo,HOH rpynupr F (F c KOHeUHDBIM 4HCAK 
oOpa3sylollux). 

Onpegenenue 1. Ilycrh o6pa3ywomue gm cBoOoqHoHw rpynnb 
060H MOMIHOCTH — OasHcHble KOMMyTaTopbI Beca 1, w(g;)=1, 9; C {gm 
IlpeqnosioxuM, TO Oa3HCHbIe KOMMYTATOpbI Beca wo < f ONpeeseHb! MW BOM 
YHOPANOVCHI pH MOMOWM OTHOWeHHA < TaK, YTO KOMMYTATOPbI MeHbIUIe 
BeCa IIpefUecTByIOT KOMMyTaTOpaM OoubIero Beca (Oa3HCHbIe KOMMYTATOP 
OfHOrO Beca yHOpAAOVeHbI NpOusBOUIbHO). Torga (g,, g,) — 6a3HcHbIi KOMM! 
TaTop Beca nm, eciu: 1) g, H g,—Oa3HCHbIe KOMMyTAaTOpbI Hu «(g;) 


+o(g,) =n; 2) g,>8,; 3) ecm g,=(g;, g,), TO &,=> 8, Basvcut 
KOMMYTATOPbI Beca  BHONHE yNOpAOUeHET. 
B nacToslei padoTre AoKasaHbl Cileqyloulve mpeqiomenna. 
Kapil suiemeut g C F o6Onamaer eQMHCTBEHHOM cnelHasbHO 3anneb 
mo mod,F yepes Oasue F, cocraBleHHbiit H3 yNOpAJOYeHHBIX Kak B onpel 
JeHuu | 6a3HCHbIX KOMMyTAaTOPOB. 
l-H unex (jG HWKHeErO WeHTpatbHoro pagza cBobomHOH n-cTyneHt 
HMJIbNOTeEHTHOH Tpynunb! G ABIAeTCA HUJIbIOTeHTHOH rpynnokw xKvsace 


=) 
n-—1 


Bee unenpt 7G qua 1 > 5— — cBoOoqubie a6eeBbl rpynup. Ecau pau 


rpynubt G koneyen, To 7G — cBoOoquas aGeneBa rpynma paura m, + Mizi+.. 
of Mp1, TAC m;—panr 7G 44,4. 


ae 

Onenn 7G, l<l< —z—> HE ABJIAIOTCA CBOOORHBIMH HHJIbNOTeCHTHBIM 

rpylnamn. | 
n—1 

Ecau aCpG, &@ EriiG, Le Se TO HOpMasM3aTopom N, 921emeHTa 6 


CAYKUT CBoOOoMHAaA aOeneBa noyrpynma Ng = {a} x n_,G; {a}— 6eckoneuna! 


WMKJIMYeCKaA ofrpynia; ee oOpasyroulul seMeHT a cHellHaJbHBIM o6pa3oM ~ 
‘CTPOHTCA MO 3aaHHOMy 93uIeMeHTy a. 
n—i1 

EQN a )G, a ee par jee 7» TO HOpMaJIM3aTopom Nag 3nementTa C 
‘CJLYKAT HUJIBNOTEHTHAA NMOArpynna p_pG. 
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Jrewya ciefyer Teopema Burra (8): Lleutpom cpBo6oqnoli N-CTYTICHHO 
BIOTeHTHOH Ypyntbl G aBAIAeTCA mpefrocneqHHit uneH ee HWKHero 
rpavibHoro psa. ‘ 

Teopema 1. B ceo600noli n-cmynenno nuaonomexnmuoti epynne G 6a- 


tole KOmMMYMamopel Beca | noposidatom ceo60OKYI0 HuLAonOMeANMHYIO Nod- 
J nti—1 

ay 1A Kaacca [| U ABAMIOMCA Ce CB0O0OHbIMU COpPasYyrOUmt. 

Teopema 2. B ceo6odxoti n-cmynenno Huaonomenmnoti epynne G aae- 

mot bz, codepocamueca 6 1G u auNetiHo Hesaeucumble no mod 14,G, no- 


Oaiom ceobodHYyI0 NUALNOMeHMHYIO Nodepynny Kaacca =|, c60600- 


l 

WU OOpasyroiuumu KOMOpOll OHU ABASIOMCA. 
Teopema 3. ITycme B—ceo600dKan HuAbnomeNmHaa nodepynna epyn- 
i Kaacca k > 2. 
Toz20a oxa nopostdaemca cucmemoti aaemeumoe b,, codepocamuxca 6 1G 
UHeUHO HesagucuMblx no mod 14,G, npuxem | onpedeanemca us paeencmea 
i i] —4 . 
if |. 
OGbeHHAA TeopembI 2 Hu 3, Houy4aemM OCHOBHO pesysbTar. 
[1ycmb G— ceo6odnaa n-cmynexHo HuAbnOMeHMHAA epynna c NPOU360Ab- 
1 UUCNOM CBOOOOHLIX OG6pasyrotlUx. 
Ymobo. nHexomopole aaemenmot b, epynnet G nopordaau 6 nett ceobodnyt0 
phomenmnyio nodepynny Kaacca k>2, ceobodHemu obpasyroujumu 
jOpolt OHU Obl ABAAAUCb, HEOOXOOUMO LL OOCMaMO4HO, 4MOObL ONL COdepICa- 
561G U OblAL AUHEUHO Hesaeucumel no mod 14,G, npuuem | onpede- 

n+fl—1 
cee 
B uactHoctu, upH /=1 orciwga caegzyer teopema A. H. Maupuesa (4): 
Ymobol anemenmot bz 6 Ce0600HO N-cmYyneHHO HuAoNOMeHMAOLL epynne G 
OnCOANU CeoOOOHYIO N-cmYyNeHHO NUAbNOMeNMAHYIO Nnodepynny, CeoboOHbimu 
A3YIOLUUMU KOMOPOLL OHU Obl ABAAAUCL, HEOOXOOUMO U Oocmamo4Hd, umMobet 
asbl anemexmoe b, 6 daxkmop-epynne G/.G Oblau AUNeLIHO: HE3saeucumoL. 
Teopema 4. B  ceo60dxot n-cmynexHo' HuAbNomeNmnHot epynne G 
Coan nodepynna B noposcdaemca ynopadouenHolt cucmemoti nodepynn 


McA U3 paeeHcmea k = 


Bi, Bo,+.-, Bas}, 20e Bt — ceo600nan | -cmyneHHo Au Aono- 

muan epynna pakea p,<m,; m,—pane ,G/,,,G, l=], 2,..., 

=. 

Han nodepynn B;, i=1, 2,..., n—1, e6olnmoaHAemca coomHowenue 
Bj) < Bi+;- 


Od pase OasucHHlx Kommymamopos 6eca 1, cocmaereHHolx us bei, RI, 
npasuay onpedenrenun 1, o6pasyiom 6asy ceobodHotl abenesol epynnol 
Mme), sf = 1} X (Bias, . +, Baa} / {Biis,.>-, Bas}, 20€ Opp —C60- 
Hole oOpasyiuue Br; {(Bs, B), s+r=1l}—nodepynna, noposcdennan 
mm 5., B,), s r=; e epynne G. 

Teopema 5. Jlycmb 3adana céobodxaA n-cmyneHHo HuAoNoMeHMHaA 
ANA NpOUs6ONbHO2O (KOHE4HO2O UAU OeCKOHE4HO2O) PaHea My. 

Kaxoea 6ot xu 6olaa epynna B, yooeaemeopsmujan Yycaoceuam meopemot 4 
, OONOAHUMEALHOM NPCONOAOIKEHUL KOHELHOCMU fi, P2,--> Pp» 8 epynne G 


demca nodepynna B’, usomopduan epynne B. 

Teopemp: 2 u 3 jator olMcaHHe CBOOOAHBIX HeademeBbIX MOArpylil CBoO- 

HOH M-CTYMeHHO HHJIbIIOTeHTHOM TpyMMb C MpOH3BO/IbHBIM UHCJIOM CBO- 

HbIX OOpasyroulux. Teopempr 4 u 5 falor onMcaHve Bcex Nosrpynil 

SOMHOM N-CTYMeHHO HUJIbMOTeHTHOH Ppyrlbl C KOHeYHBIM YCIOM CBOOOL- 

| OOpasyiomlux. 

Ina cBo6oquoh rpynnb F onvcaHO KOHeYHOe YHCIO TOKAECTBEHHbIX 

oOpasoBaHuli 3allvcH aemeHTa g Yepes cBOOOAHbIe OOpasyloulue, MPHBO- 
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ymjee K CIiet\HasibHoli 3anucu auiementa g mo mod,F. B ocHoBe 91% 
aJIPOPHTMa Me2KHT COOUpaTeNbHbI Mpouecc P. Xowia. — 

Tem cCaMbIM “IIOCTpOeH KOHKpeTHbIii M 9JIeMeHTapHbIH aJIPOPpHTM, TN03sk 
AAW [isk KaxkJoro seMeHTa gC F y3HaTb, MpHHafexKUT JIM OH M1, 
WeHy HW2KHerO WeHTpasbHoro psaqa ato rpynonp. Jia cBoOoqHOw 7-CI 
NeHHO HHJIbUOTeEHTHOM FpyMMbl, 3aqaHHO CBOOOAHBIMA OOpasyIOWIHMH, 97 
aJIrOpHT™M pellaeT mpoOsemy ToxKecTBa, a Aa CBOCOAHBIX MeTaOeJeBE 
rpyim u mpoOsemy conps”*xeHHOCTH. 

J COMpsAxeHHOCTH JJIEMeCHTOB 


hj, Ri, hi ki Rj 
—— 50) 5 SQ ee ahs a ltte 
G8 0s. BPE ee 
W 
aes ihe ihe ie 
foe wie me Im, g Iim+1 Ime 
& 8, 8 jn em Piss Sia a eis 


B CBOOOJHOH MeTaOeseBoli rpynue F/;F HeoOxoquMo HM ocTaTOuHO, 4TOOR 


— ei eo Peery fe iT SaOure 5 Ms; 2) ki = 1,5 si ie 2... 
3) li, = Ri, + Rix + Ri, THE (S; 8;)=8i9 S=M™m+1,-.-, Me, x MOF 
UeJIble IMCJa. ) 


B 3aKsloveHHe Bbipaxkalo OnarogapHocth VM. P. Wladapesuyy 3a BHM 
He K HacTosuleH padorte. 


MockosckHit TrocyapcTBeHHBIt TlocrymHsio 
Tlefaroruyeckuit WHCTUTYT : 4 VII 1956 | 
um. B. WM. Jlenuna 
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MATEMATHKA 


B. Il. MACJIOB 


PHA BOSMYIMEHHM JIMHEMHbIX OMEPATOPHbIX YPABHEHHE 
MW MPOBJIEMA MAJIOFO MNAPAMETPA 
B JH®®EPEHUMAJIBHBIX YPABHEHHAX 


(ITpedcmaeneno axademuxom H. H. Bozoawboewm 16 VII 1956) 


Ilycrb T —unelinplli omepatop c o6sacTbIO ompeyenenua Hu O6macTbIO 
qeHHH, JIe@Kall4X B HeEKOTOPOM ruwbOepTOBOM upoctpaHcrBpe H. Huxe 
€T pa3BHTa TeOpHA BO3SMYyIleHHH ypaBHeHua Tx =f, KoTOpad JouKHa 
b OTBeT Ha BOMpoc O TOM, Kak BemyT ceOa peuleHHaA ypaBHenua T,x=f, 
4 B KaKOM-JIHOO cMbICIe T, cCxoqatcd K JT (B oTHUHe OT H3y4eHHA 
ATpa B OOBIMHOH TeOpHH BO3MyiieHHH). B paOote 6yfAyT onpeyesenbi 
BHJja CXOJMMOCTH OfepaTOpOB H BbIACHe€H COOTBETCTBYIOUMH WM Xa- 
Tep CXOJHMOCTH pelleHHi. 

Odo3sHaueHua: D(T)—o6Onactb onpeyeneHua onepatopa T; R(T)— 
acTb ero 3HaYCHHH; X,—~xX OOo3Ha¥aeT CiaOyIO CXOJIMMOCTb 3JIeEMCHTOB; 
>X — CHJIbBHYIO CXOJMMOCTD. 

Onpeyeneuune 1. TlocneqopatembHoctb T, JMHeEHHbIX. ONepaTOpoB 
WsIbOepTOBOM mpoctpancTBe H HasbiBaeTCH. BIOWHE CHJbHO CXO- 
TeHica kK omepatopy 7, eCJH BBIIIOJIHeHbI cCJleqyiouyHe yCJIOBHA: 
sce T, UMeIOT OOMLyIO OOvlacTb ompeyzenenua D, Bcroxy nsoruyt B FH, 


+ a 

ce T,— cOuly1o OOnacTb ompeyeseHua D", Toxe Bewyxy nsornyto B HH; 

: # OH 

T,f} u {T,f } cxoqatca npH n—oo ana Beex f CD, f' CD" cuanpuo, 
. - * te 

yTo onepatoppi lim7, u lim 7, onpeyenenbl, cooTBercTBeHHO Ha D nu D"; 


[ ecTb 3ambikaHHe limT,, a T —sambikanne limT,. Ta CcXOJHMOCTE 
3HauaeTCH CHMBOJIOM T, )—>T. 

Teopema 1. [ycms T,)—>T, fn—f, [nC R(Tn), f C R(T), Un ecmo 
MOpaA OCepaHudeHNaA 6 COBOKYNNOCMU NnocAedoéameAbHOCMb peileHutt 
gHEHUtL T pln = fn. 

[To2da HatidymcA Un, yYOoeremeoprouue npu KaxdomM Nn yYpaéenenuro 
=f u makue, “Mo Un—Un — 0 


n> co 


CXOJIMMOCTb OMepaTOpoB, OlpefeweHHaa BbIUe, BKIIOUaeT B CeOA Cuyyali 
pepeniMasbHOrO OnepaTopa C MaJIbIM NapaMeTpoM ¢ IIpH CTapwiMx Npons- 
ibix. Bomnee ciOx%KHaA 3aBHCHMOCTb OT TlapaMeTpa MOKeT HCKIOUaTLCA 


; d 
syesenuem 1. Hanpumep, onepatTop esin= — He NOAXOWUT no onpeye- 


se 1; slerKO BUJeTb Ha MpuMepax, JTO JA ONepaTOpoB Takoro TuIMAa 
‘<azaHHand TeopeMa He ciipaBeuBa. 

Mbi Oyylem paccMaTpHBaTb 3aqaun C OJHOPOAHbIMH YyCJIOBHAMH M TpaBoli 
biO, 3aBuCAell OT ¢, MOCKOJIbKY K HMM MOXKHO CBeCTH 3afauH C He- 
)PONHbIMH YCJIOBHAMH, Jla%Ke 3aBHCHIMMH OT ¢. : 

lycrb 3ajjaH 3aMKHyTbi B Ly, sHHeHHbI AuppepenuMarbHbi onepa- 
A., 34BMCHIMH OT ¢, C HyJeBbIMH TpaHHUHbIMH yCJIOBHAMH, OOecreuH- 


MH CyllecTBoBaHve OOpaTHoro onepatopa. IlomoxuB e=0, Mouy4unM 
o3t 


BLIPOXKCHHBI ONepaTop, 3aaHHbId Ha OOMacTH onpeseneHUA A,. Ilycts 
* a 
ero 3ambikadve.B L,, Ap cyllecTByeT, a Ag COBMalaeT C 3aMbIKAHHEM OF 


* 
paTopa (A.)e-o; 3a4aHHOrO Ha OOsacTH ompeyeneHua Az. 

Torya, Kak culeqyeT u3 Teopembl 1, ec pellieHve ypaBHeHHs Axe 
PpaBHOMepHO orpaHHyeHo 10 HOpMe, TO OHO cj1a6o CXOMUTCH K PeLeHHy 
ypapHeuua A,x =f. [pu stom mpeqnomaraerca, uto fe—f, fe C RAG 
} C R(A,). B uacrnocTu, sTo OyfeT UMeTb MeCTO JIA OObIKHOBCHHBIX HY 
(bepeHI[HaJIbHbIX ypaBHeHHH C HYJIeBbIMH HavaJIbHbIMH YCJIOBUAMH ”. 

B oOmlem cmyyae, KaK BUAHO M3 MpHMepos, JIA saqayH Kon B Caya 
OObIKHOBEHHBIX udbepeHHaJIbHbIX ypaBHeHHH n-ro MOpAyKa C MaJIbIM Ta 
MeTpOM MMeeT MeCTO HMeHHO cula6ad cxoquMocTb. OjHako U3 pat 
A. H. Tuxonopa (') wu B. M. Bowocopa (#7) BHHO, YTO Ha XapakTep CXOMME 
MOCTH CYMeCTBEHHO BJIMAeT OTCYTCTBHe MpOMsBO_HOK (2 — |)-ro nopayKa. Boj 
HHKaeT BOMpOc O MOBeJeHHN peleHHaA pH ¢—>0B TOM Ciy4ae, KOra OTC 
CTBYIOT IIpOMSBOAHbIe NopagKoB (n —1), (n—2),..., (R+ 1). 

Teopema 2, IJ] pednoaostum, 4mo 6 YpaeHenuu 


ey + dy (x) Y® +... +49 (x) y= Fe, ¥), 
y(a)=0, y’(a)=0,..., y-D(a)=0, an (x) 0, 


i-ti Koapmuyuernm i pas Oudbdepenyupyem, f(x,2) npu e—-O0 cmpeautr | 
b 


cuaoHo K dyxKyuu f(x). ITpednoaomwum makoce, 4mo \ y* (x, e)dx paeHt 
a 

MepHoO oepanuueHo no e« u n—k newemno. 
Toeda y(x,¢) O6ydem cxodumeca @ cpednem na [a, b] K peweHnuto BOR 
poocOeHHO2O YPABHEHUA C HYACGIMU HAYANbHOIMU YCAOBUAMU. 
A. H. Twxonop u3yyan mopeyenue peleHui 3ayau Kou cucren 
OOBIKHOBEHHBIX uipPepeHHasbHbIX YyPaBHeHHHi C MaJIbIM lapaMeTpoMm 
B YaACTHOCTH, CHCTeMy BHJla 


d dx. . 
Ba Adare see ee me ais Aes Heels i=l, se ce 
PaccmoTpHM ypaBHeHue 
. 0 
ay Gey) Ne Ya = Fi) 2) | Xp Hs; 
L 


i=l 


yYacTO BCTpeualollleecH B TeEOPHH pewWaKCallMOHHbIX KOJIeOaHHi. Ono 3KBHBay 
JI@HTHO cucTeme (1). IIpu ycaopuax, Hanomennprx A. H. Tuxonospm ft 


KoappuuuenTh (1), pemenve mpH ¢e-—>0 6yger crpemuTben kK pelleHy 
BbIPOXRKMCHHOrO ypaBHeHHA 


PAX, 10-0 ge ee 


nepeckakuBax C OfHoro KopHA (3) Ha Apyroli. Cxauku Oyyzyr upu 370m 
MapasebHbl OCH Y, VW MOXKHO OMpefeNUTb TOUKH, B KOTOpBIX NpoHcxoL! 
CKauKH. 

Ha kosdppuuventsl ypapuenua A. H. Tuxonospm HaJIOXKeHO, B yacTH 
CTH, yCJIOBHe HeMpepbiIBHOH yudepenuupyemoctu. B penakcalMonuprx 
NeOaHuAX MHOra BCTpeyaloTca ypaBHeHUuA c KoOspuUHeHTaMH, YMeIOULHM 
PaspBIBHY!IO IPOMSBOAHYI0, HIM Oosee CORO, YeM (2), 3aBUCAIMe OT MaJO! 
napametpa. Ilosromy uuTepeceH Bompoc, He OyqeT WM B 3TOM curyyae AMe 


MecTO HCKJNO¥eHHe, OYAYT JIM CKaYKH MapawienbHbl ocu y? Orper Ha aq 
BOIpoc aeT Teopema 3. 


* CoorsetcTBylollat 3ayqaya Obima mpeqwowena mue A. H, THXOHOBHIM. 
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Teopema 3. Hycmb y(e, x,..., Xp) pasxomepHo oepanuyeno * nput 
-O OAR X1,..., Xp U3 OO2acmu D: 
e 


CAE ee renee yh Cee Ay ip ones af ec) Bp 


0 
| Di fees tvs pW) ES Fig, ge, Xp). 


i i 


20b F(x1,..., Xp, U) aOcomomno Henpepolena no ecem x;,i=1,..., p, 
Oaacmu D, adcoaromHo cymmupyema no u dan |u|<M, pasHomepHo 


anuucHa Ona Xy,---,XpCD u daa |u| <M u, Kpome mozo, npedcma- 
Wa 6 eude 


5 Na re Sas hp, bh) I] {Ue = 1by (Xy, - tee as ol Kinet ae 


i=1 


P| Pi (%1,..., Xp, u)| >a >0 npu xy,..., % CD u |u| <M; dynxyus 
§,%,+-+, Xp, U) AOcoawmHo HenpepoleHa no xj, AbCOAKOMHO CYyMmUpYyema 
x%j.t=1,...,p,¢ o62acmu D u no u daa |u| <M, Of; / Ox; cmpemumcs 
HYyNO npu s—O nouwmu éeciodYy, OCMasancd Npu amom madcopupyemot, 
oh 

“|e se siny Xp, u); 


s 
Xy,+++, Xp, U)—cymmupyeman dynkyun. Toeda I] {y — Uj (%1,..., Xp)} 
i=1 

pemuUmcA K HYAIO Npu & —>0 6 cpednem. 

O6uywH KpHTepHH CHbHOH CXOJHMOCTH pellieHul qaercs culejryroulelt 
OpeMoH: 

Teopema 4. Ilycmo T,)—T; fna—f; f C R(T); o6aacme R(T) ecwoy 
omua; T™ cywecmeyem; ||\Tn*||<M (M ne saeucum om n). 

Tozda nocaedosamerbHocmb pewenuti ypaeHenuti Tplln = fn CUAbBHO CxO- 
men K peulenuro ypaenenua Tx = f. 

V3 oueHku oOpaTHoro olepatopa cuieqyeT, HallpHMep, TO pelleHua 
yauu Kou jaa runepOommueckoro ypaBHeHHa 2-ro TNopsjiKa Cc MaJIbIM 
PpaMeTpOM IIPH KakKHX-JIHOO MpOH3BOHbIX MO I[POCTPaHCTBeHHbIM lepe- 
HHbIM CXOJATCA B CpeqHeM K pellleHHto 3aqaun Kolm c TeMH %Ke Hataiib- 
IMH YCJIOBHAMH, CCJIM TaKOBOe CyLecTByeT H e/MHCTBeHHO. 

Ecuu Wid muHeMHOro yuddepeHiuasbHOrO 9VIVIMMTHYeCKOrO oMmepaTopa 
PpaHHuHbIMH yCJIOBHAMU l-ro poga OyjeT BbINOMHATCA TPHHUWN MaKcH- 
Ma, a BbIPOXKeHHbIM ONepaTop GOyyeT onepaTopoM YMHOKeHHA Ha (PyHK- 
10, TO OCYILeCTBIAIOTCH yCJIOBHA MpHMeHumocTH TeopeMbl 4. B yacruocrn, 
pabejiuBa CJlefyroulad Teopema. 

TeopeMa 5. Pewenue saaunmuueckoeo YpasHeHun 


Beeler Ng) Fit it, Xp) 8)) has GX pre) GL, 
HYNCBOLM KPQe6blm YCAOBUEM u ie ==) cXOOUMCA 6 cpeoHem K 
TH Ca a Xp» 0) 3 6 
= a rs ae , eCCAU Keaopam bynkyuu Uy UHMecpupyem 6 OONACMU, 


panurennott eunepkoumypom T (I npednoaazaemca docmamouno 2nmadKum)**. 


* PapHOMepHad OFpaHHUeHHOCTh pelWleHHA JIA pewaKCAMHOHHbIX KONeOaHHH OOpIHHO 
epuylHa H3 usH4eCKUX coOOpaxenH H CTaBHTCA B KayecTBe OAHOFO H3 yCNOBHH 3aqaun. 
** Teopema O6blIa H3BeCTHa JIA ABYMepHOrO Cuy4as. 
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Onpegenenne 2, {T,} UpH noo cxoquTca kK T BHOdE 
OTHOCHT@CIbHO PpaBHOMePHO, ec Tp CXOMMTCH OTHOCHTCJIbHO PaBHG 
MepHo (°) K Ta hvekaen 

Teopema 6. JIlycmb Tn cxodumca K T é6noAHe OMHOCUMEeALHO PAGHG 
mepHo; T samknym wu o6sacmep R(T) samkayma; fr—>f; froORTa 
fCR(T); Un—nNexomopan ocepanuuennan 6 coé6oKYyNnHocmU nocaedoeames 
HOCMb pewenuli ypaeHeHul TnXn = fn. 

Tozda HatidymcAt Un, YOoeremeopsrouue npu Kax0omM nN yYpaéeHeHt 
TUn =f, Makue, 4MO Un—VUnz—>O0 np no. 

Onpeyesenue 2 oxpaTbiBpaerT cyuali, KOrja MaJIbIli NapaMeTp CTOHT If 


. xs 
MJaUHX MpOW3BOAHEIX. SaBHCHMOCTb OT TapaMeTpa THMa ¢Sin 7 


ucksuouaetca. JlucddepeninambHble ONepaTopbl C TpaHHUHbIMH YCJIOBHAMMI 
OGeCNeYHBaIOIHMH CyUeCTBOBaHHe orpaHHyeHHoro OOpaTHoro omeparTop 
YHOBJIETBOPAIOT YCJIOBHAM TeopeMbI 6, eCJIH MaJIbIii MapaMeTp CTOMT B HHy 
pH MJlayeH mpou3sBoqHoh. K TakHM olepaTopaM IIpHMeHHMa Tak?Ke aay 
JIMTHYeCKad TeEOPHA BOSMYMLeHHH. . 

Ilyctb oneparop A 3amkHyT; D(A) u D(A’) Bcioxy MOTH, pag 
A+eA,+e94,+..., A +eA;+cA,+... cxoqatca np ¢<(p COOTBEm 
CTBeHHO quia Bcex f © D(A) uw f* CD(A*) uw onpegenator oneparopni A (eh 
u A*(c). Torga Oyyem roBopuTb, 4TO onepaTop A(c) BUOMWHeE aHad 
THYCCKH 3ABUCHT OTe. 

Ilyctb P4—co6cTBeHHoe NOsMpocTpaHcTBo onepatopa A. 

Teopema 7. II pednoaooum, umo A(s) 6noAHe AHaAUMUY4EeCKU 3a6Bucumy 
om ¢, o62acmb R(A) 3amKHyma; paHe Pai.) KOHe4eH uU He meNoULe paHea Pgs) 
pad fe=ftefy t+... cxodumca npu ¢<p u onpedensem anemeHm U3 eulB 
6epmoea npocmpancmea. f (c) < R[A(e)], f C R(A). 

Toeda ecakomy pewenuio x ypaeHenun Ax = f coomeemcmeyem pewen 
ypaenenun A(s)X.-=f,, pasraeawweech 6 pAO Xx, =X+ex,+..., 
wuiuch 6 HeKomopott oKpecmHocmu mouku <= 0. 

B sakguoueHve aBTOp UpHHocHT ray6oKxylo OnarogapHoctb A. H. Tuxonosy 
C. B. ®omuny u A. A. JesuHy 3a WeHHy!0 NOMOIIb. 


MockosckHi rocyapcTBeHHbIi yHHBepcuTer Tloctynusi0 
um. M. B. JlomoHocopa 7 VII 1956 


UWHMTHPOBAHHAA JIMTEPATYPA 
1 A. H. Tuxonos, Mateo. cOopn. 22 (64), B. 2, 193 (1948); 27 (69), B. 1, 147 (1950) 


31 (73), B. 3, 575 (1952). #2 B. M. Boaocos, Matem. cOopx., 31 (73), B. 3, 675 (1952) 
7B. Sz.-Hagy, Acta Sci. Math. Szeged, 14, 125 (1951). 
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# MATEMATHKA 


P. M. MHHIL 


O XAPAKTEPE COCTOS HHA PABHOBECHS! CHCTEMbI TPEX 
AM? PEPEHLMAJI bHbIX YPABHEHHH B CJIY4AE, KOIJA OJMH 
} KOPHEH XAPAKTEPHCTHYUECKOrO YPABHEHMA PABEH HYJIIO 


(ITpedcmaeaexo axademuxom H. I’, Iempoecxum 9VIT 1956) 


B uacrosijel 3amMeTKe ycTaHaBMBalOTCA BOSMOXHBIC THM Mpocreliux 
pyOnix * cocrosHuii paBHoBecus CucTeMbI Tpex AuppepenwwambHUBIx ypaBHe- 
4 C aHaNHTMYeCKHMH MpaBbimMu Yactamu. MmenHo, paccMaTpuBaetca cayyail, 
Wa ONMH WS KOpHeH XapakTepHCTHYeCcKOrO ypaBHeHHA paBeH HyJio **, 
‘Cuctema juddpepenunaibubix ypaBHeHult B paccMaTpuBaeMoM CJIyyae MOET 
bh IIPHBeeHa K BUY 


ie ‘ 
7 = a,x + by + Po (x, y, 2); 

: Be tf uD 

| ae oY + Qe (X, Ys 2), dé = Ro (% Y; 2) (1) 


+ Po(x, y, Z), Qo(x, y, 2) H Ro(x, y, Z)— pANbI, HauMHatoulueca c wWe- 
3 He HW2Ke BTOPOH cTemeHH M10 x, y, Z. 

Ecam He papuble Hyi0 KOpHH xXapakTepucTHyecKoro ypaBHeHHa hy Ud, 
ICTBHTCJIBHbI H pa3JIMUHbI, TO cucTremy (1) MO%xHO IIpHBecTH K TaKOMy 
LY, 4TOObI ay =), A, = 1, = 0; by = dy. 

Tak Kak MO ycOBHIO [Ba KOPHA XapaKTepHCTHYeCKOrO ypaBHeHHA He 
3HbI HYJIIO, CHCT€Ma HeABHBIX PyHKUMH 


ax + by + Po(x, y, Z)= 0, aax + doy + Qa (x, y, 2) = 0 


seT pellleHHe X= o(z), y= (2). 
|Tlanee paccmorpum dyuKkunto f(z) = Re(¢(z), ¥(z), Z) = Amz” +... (7,4). 
B pesysbtTate mpeo6pas0BaHuA 

s=x—¢(z), a=y—b(2), 2=2 (2) 


JasomKenHA syHKuHH P2(é, 74, Z), Qo(—, y, z) UH Re(—, 4, 2) B PAAbI NO 
NleHaAM € H % NOy4HM 


= at + bin — ¢' (2) Ro(9(2)s 9 (2)> 2) + EPs (2) + mPa (2) +++ 3 
0 — at 4 by —¥ (2) Rale (2s 9) 2) +Qale) + Wale) +--5 8) 


& = Ra (9 (2), ¥(2), 2) + ERax (2) + Ray (2) +. + 


P, (2), P2(2), Q.(2), Qa(z),... OOpamarorcea B HyIb upu z= 0. 


* «TpyOnim» COCTOAHHeM PaBHOBeCHA HaSbIBaeTCA COCTOAHHE PaBHOBeCHA, XApakTepUCTHYe- 
2 KOPHH KOTOPOrO HMEIOT OTAHYHbIC OT HYJA MCHCTBHTCIbHbIC YaCTH. 
‘* Takne cocTOAHHA paBHoBecua paccmorpenb! A. M. JIAmyHOBbIM TObKO C TOUKH 3peHHA 
UHBOCTH, 6e3 HCCAeOBAHHA ToMOMorMyecKoro xapaxktepa. Ilo”BHBUIMeCH HeqaBHO CTaTbu 
, KaCalOllHecd UCCIeOBAHUA CJIOKHIX OCOObIX TOUeK CHCTeMbI TPex Tuddep eH Hab HbIX 
3HeHHIi, He coflepxKaT pellleHHA BOMpoca, paccMaTpHBaeMoro B HAaCTOAMeH CTATEE. 
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B cusy B3avMHOM OfHOSHATHOCTH HM B3aMMHOM HeMpepbiBHOcTH Mpeocbpasg 
Banua (2) Xapakrep cocrosHult papHoBecua cucTeM (1) u (3) OAM M TOT xe. 

I. KopHu xapaxtepucTuyeckoro ypaBHeHHA hy H hy JICHCTBUTCJIbHbIe H OFF 
ro 3Haka. Ilycrb, qua ompefemenHocTu, 4y<0 uw A,<0. 

TpaeKkTopuu B 3TOM CJly4ae MOryT CTpeMHTbCA K COCTOAHHIO PaBHOBeCl 
cucrempt (1) — mMUIb C ONpeeJIeHHbIM HakKJIOHOM, JIHOO Kacasicb OCH Z, M00 K 
catCb IpxMoM Ha mocKocTu z = 0. 

JlemMma 1. Bcakas mpaermopus cucmemet (1), Komopaa cmpemumca K 
CMOAHUIO pasHosecua 0, KACAACb OCU Zz, Nepexodum B mpaeKmoputo cucmemot (2 
Komopas npu Oocmamouno masom |z| weocum eHympu KOKYCOOOpasHou nosepe 
HOCMU 


G2 ty? x Z2m, 


Takum 06pa30M, TOUKM TaKOM TpaeKTOPHH, CTPeMALLeHCA K COCTOAHHIO Pé 
HOBeCHA, HaYMHaA C MocTaTouHO mavioro |z|, YOBJeTBOpAIOT HepaBeHcn 
e+ 42 < 2°", T.e. AA 9THX TOUeK 3HaK dz/dt cucTembI (3) ompememneica % 
HOM Am2™. 

Jlemma 2. Koaycoo6pasnaa nosepxnocmb (4) npu Oocmamo4uno mat 
z seasemca nosepxHocmbio 6e3 KoXHMaKma OAA mpaeKmopuli cucmemol (3). 

Jlemma 3. B cayuae, kozeda m newemio u Am >O, cywecmeyem edu 
CMéCHHAA MpAaeKMOPUA, CMpPemMALMAACA K COCMOAHUIO pabHosecun Nnpu t > —o 
Kacanco noayocu z>>0 (u eduxAcméeeHHaA mpaekmopus, cmpemsaasnca 
COCMOsKUIO paeHosecua npu t—>— oo, Kacasco. nonyocu z<_0). 

[na WOKa3aTeJIbcTBa JICEMMBI 3 paccMaTpHBaeTCA TMOCJIeOBATeJIbHOC 
OKPY2KHOCTeH, 10 KOTOPbIM KOHYycOoOOpasHad MoBepxHocTb (4) MepeceKaen 
C MJIOCKOCTAMH Z= Cy, rye O< Cn < 2 (2) — MOCTATOUHO MawJIO), TAKHMM, 410 
limc, = 0. Tpaexropuu, mpoxoqaujve yepe3 TOUKH 3THX OKPYXKHOCTeH, BX 


N> CO 
WAT BHYTPb KPHBOJMHEHHOrTO KOHYyca Yepe3 OOKOBYIO TMOBePXHOCTb H BBIX 
WAT Yepe3 OCHOBaHve Z = 2, OOpasya Ha Hem GecKOHeuHy1O MocuieqoOBaTed 
HOCTb 34MKHYTHIX KPHBbIX, BJIOXKEHHbIX pyr B Apyra. YcranaBsMBaerca, Wf 
oOacTH BHYTPH 9THX SaAMKHYTHIX KPHBbIX HMeIOT efHHCTBeHHY1O OOK 
TOUKY HM TO TpaeKTOPHA, MpOXOAAMAA uepes 3STY TOUKY, CTpeMHTCH 
COCTOAHHIO paBHoBecuaA mpH t—>— oo. 

Jlemma 4. B cayuae, Koeda m neuemnyo u Am<(0, OecuucaeHHoe MH 
acecméeo mpaeKmopull cmpemumca npu t—oco K mouKxe 0, Kacasco noasyol 
z>0 (u OecuucnenHoe mHooKecmeo mpaekmoputl cmpemumca npu t—6 
K mouke 0, Kacasce noayocu z< 0). ; 

JIemma 5. B caywae, koeda m uemno, An<0 (Am>>0), 6ecuucacHHee 
MHONCeECMB6O MpaeKmopull cmpemumca npu t—> oo K mouxe 0, Kacasco nod 
ocu 2 >0 (2<0), u eduncmeennaa mpaekmopua cmpemumca npu t—>—%o 
K mouke 0, Kacasice noayocu z<0 (z>0). 

Jlemma 6. ITpu aw6oix mu Am cywecmeyem eduncmeennan unmeepaal 
Has nobepxHOcms, Kacatowasnca naockocmu z=0, maKkaa, umo ece mpaek 
mMopuu, AedCatue HA aMou noBepxHocmu @ Oocmamo4uHO maanotl OKpecmHocM 
COCMOAHUA PABHOBECUA, CMPEMAMCA K COCMOAHUIO PABHObeCuA 

J\IA NOKasaTeIbCTBA STO! JIEMMbI CTPONTCH WHIMHApHYecKad MOBepXHOCh 
F(é, 4) =0, aBasiolulasica pH yocTraTouHO MavioM |2| moBepxHocTbio 6€3 | 
KOHTakTa JIA TpaeKTOpHH cucTrembl (3). PaccmarpuBaiorca TpaeKTOpyil 
Npoxofalkve Yepes OKPy2KHOCTH, TO KOTOPbIM MsocKocTH z= +c, nepece 
KaloTca C NOBepxHocTbio (4). Toukn nepeceyenua sTUX TpaeKTOpHi Cc WMH 
Apuuyeckou nopepxHocrpio F (, 7) = 0 oOpasyior na Hef ABe MoceqOBaTeVb 
HOCTH 3aMKHYTBIX KPHBbIX. YCTAHABMBaeTCA CYWIECTBOBAHHe HM e/\MHCTBEE 
HOCTb HPeesbHOH SAMKHYTOH KPHBOLi, pacmosioxKeHHOH Ha noBepxHocré | 
F (§&, y)=0, Traxow, To TpaeKTOpuN, NpoxoAauyue yvepes ee TOUKH, CTPe 
MATCH K COCTOAHHIO paBHOBecHaA. | 

Teopema 1. B cayuae, koeda Oea ne paenolx nyawo KOpHA xapaKkme 
pucmuueckoeo ypaenenun OelicmeumeaoHet U OOHO20 sHaKAa, 6 3aé6UCUMOCI 
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3HAKOB KOpHell hy U dy U BeauduHoL Am, A MaKoKe ueMHocMU UA He4em- 
MU BCAULUHL M BO3BMODICHbL CACOYIOUULE MUNbL CAOICHOLX COCBLOANULL paBHo- 
A: 1) cedao; 2) ysea; 3) «cedao-ysear, m. e. nO OOAY cmopony om KpU- 
ecko nosepxHocmu (cm. aemmy 6) Naxodumca ysao6aa O6aacmb, a no 
eyto — cednoean (cm. aemmy 5). 

I. KopHu xapakrepucruyeckoro ypaBHeHua Ay HM Ay KOMMVIeKCHBIe comps- 
nbre *. Mcceqopannve B 3TOM Cyly¥ae aHasormuno cyyaro I. 

Teopema 2. B saeucumocmu om sHakoe Am usdeticmeumeaonoti uacmu 
ell hy U ho, A Makowe YLeMHOCMU LAU Me4EMHOCMUL M BOBMODICNL CACOYIO- 
» MUNbL CAODHCHOLX COCMOAHUL paBHoeecus: 1) cedno-qoKyc; 2) goxKyc; 
ced.no-poKyc» — qokyc, m. e. no oOHY cmopoxy om KpumuvecKoti no- 
HOCMUL HAaxXOOUMCA CedAcsan OO6AacCMb, a no Opyeyto — ysacean, Ha Kpu- 
ecKou nosepxHocmu — qoKyc. 

[1]. KopHu xapakrTepucTuyeckoro ypaBHenust A, H hy JelHCTBHTeJIbHBI H 
IbIX 3HAKOB. 

B cuyyae, Kora m HeYeTHO, TyTeM HCCJIeOBAHHA, B OCHOBHOM aHaJio- 
foro cayyaro I, c mMoOMOIbIO KOHyca 6e3 KOHTaKTa &-+4 22 = ky? wn 
~ z? = k ycTaHaBJMBaeTCA XapaKTep COCTOAHUA PaBHOBeCHA. 

B cayuae, Kora m uerHo, K cHcTeMe (3) IpHMeHstoTes IpeocOpasoBaHHs, 
MOrn4Hble mpeoOpasopanuio BenguKxcona (4), 1) uw=y/§, v=2z/§; 
a 2)u = 6/7,0—r/y, w=; 3) u=§/2, v=7/z, w = 2, Ka Oe 43 KOTO- 
“TlepeBogqur cocrosHue papnospecua 0 cucrempr (3) B maocKocTh w= 0. 
OMOUIbIO 9STHX peoOpasoBaHHH paccMaTPpHBaIOTCH TpaeKTOpHH, CTpemMsl- 
A K TOUKe 0, KaCaHcb, COOTBETCTBEHHO, Oceli &, y H Z. 

Jlemma 7. B cayuae, koeda m 4uemno, cyiuecmeyrom O6ee uNmMeepaAobHole 
ynosepxHocmu maKkue, “mo ece mpaeKmopuu, AeoKaWUe HA OOHOL US HUX 
onadariue 6 OOCMaMO4LHO MaAYIO OKPeCcmMHOCMb COCMOAHUA paeHosecus, 
eMSINCA K COCMOAHUIO pabHoeecuA npu t—->oco, a MpaeKmopuU, sedicaue 
Opyeot, cmpemsamca K cocmosHuIoO paeHoeecun npu t—>—oo. Bee 
ANbHole MpaeKMopUuu NpoxodAM Ha KOHeLHOM PaccMmosHUU OM cocmosAHUA 
yosecusn. Cocmosnue paeHoeecua makoeo muna mbl Has06em «COCMOAHUCM 
4oeecun muna Cp». 

Teopema 3. B cayuae, Koeda Kopuu xapakmepucmuueckoeo ypasHeHun 
L hy OeliCMBUMEAbLHbL U PA3HOLX BNAKOB, 6 BABUCUMOCMU OM 4YemMHOCMU 
HC4EMHOCMU M GBO3MOIKHbL CACOYHOLUUE MUNbL CAOICHOLX COCMOAHU pPas- 
cus: 1) cedno; 2) cocmosnue paeHogecun muna C (cm. Aaemmy 7). 


MecieqoBaTesbCKHH (pH3HKO-TeXHHYeCKHH HHCTHTYT Ilocrynuso 
np TopbKoBcKoM rocyjapcTBeHHOM YyHHBepcuTetTe 5 VII 1956 
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LA. M. Jian yuos, O6mas 3amaya 06 ycToiuuBocry yByxKeHHA, 1935. 7? R. E. Go- 
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ie sBendixson, Acta Math., 24 (1901). 


* Cayuati WHCTO MHHMbIX KOpHeH, Kak Goviee CJIO2KHbIH, Mbl HCKJIOUAeM H3 PaccMoT- 
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C. A. OPJIOB 


K TEOPHH PE3OJIBBEHTbI 
OJIHOMEPHOM PErYJIAPHOH KPAEBOH 3A AUN 


(I1pedcmaenexo axademuxom A. H. Koamoezoposoim 12 VII 1956) 


Jia W3yyYeHHA OJHOMePpHOH CHHTYJApHOH KpaeBol 3ayauv, MOpomwjaem 
JIMHCHHBIM CAMOCONPSXKCHHBIM KBa3sHudPepeHWHaJbHbIM BbIPaxXeHHeM 
nlopagKka 2n (cm. (1), (2) B (+)) MeroqoM mpeyembHOrTO Mepexoja OT KOHE 
Horo uHTepBasia [0, 6] K mnomy6eckoneyHomy [0, co) TpeOyeTcaA jeTaJbE 
H3YYeHHe COOTBETCTBYIOUeEH peryJIAPHOH KpaeBOH 3aauH B KOHeEUHOM HHT} 
Bae [0, 6]. Oromy Bonpocy nocBaljeHa HacTosijad sameTKa. Mp Oye 
MOJIbSOBaTbCA Pe3yJIbTATaMH HW OOOZHAYEHHAMH 3aMeTKH (1), 

1. OSosHagum uepe3s D*(b) MHOxeCTBO BCEX KOMINICKCHO3SHAYHbIX CPyHKe 
muh y(x), Aaa KoToppix y, ly€L,(0, 6) (0<cb<(oo). Hanomuum, 
ays x) =(y (x), yO (x), 24, yl (x), yOr(x), 2, yll (x) oGosHama 
BeEKTOP-(byHKWMIO, KOOpyuHaTEI KOTOpoH yl"](x) CyTb KBa3HIIpOH3BO]HE 
(bynKuun y (x) (cm. (4) B (*)). 

Ilyctb Do (b)—coBokynHocTb Bcex dyHKuHl u3 D* (db), yqoBnersopsl 
mux 4 TpaHW4HbIM yCJIOBHAM 


n(y; 0) = (ys 6) =0. 


Hispecruo (7), uro coorsetcrBue y—>ly ompeyenser Ha D)(b) 3aMKHYyTb 

oe b o 4 
CHMMeTpHuHBIi onepatop Lj”, umerouuii cBOHM COmpsxKeHHbIM onepaTopt 
*(b os * 4 

onepatop L Si ONpeeJICHHbIH TEM 2Ke COOTHOMIEHHEM Ha MHOxeCcTBO D (b). M 


b 
OyeM H3yUaTb paciiupeHuaA MHHUMabHOrO oMepaTopa LY). 
SanvuieM rpaHHuHble ycIOBHA B BHye 


Ay’ (y; 0) + By*(y; 6) =0, 


rye A, B—xpaqpaTHple matTpuubr 2n-ro nopsyKa u IpHTOM Takue, WF 
mapa (A, B) neoco6ennan. ([lapa (A, B) naspmaetca HeOCOb6eHHO! 
e€CIM IpAMOyrovIbHad MaTpHua |AB|, umeroujad 2n crpok u 4n KOJOHE, | 
uMeeT paur 27.) a 

OveBnyHO, 4TO pH woof HeocobeHHO KBaypaTHOH Matpuue Q 2n-1 
nopayKa mapa 


(Ai, Bi) = (QA, QB) = Q(A, B) 


onpeyeiser Te Ke TpaHHuHble ycnoBua, uro u mapa (A, B). Tapp (A, 
u (A,, By), yqosnerBopsiomme ycnopuio (3) C MpousBOMDHOH HeocobeHHe 
MaTpHileh Q, Ha30BeEM 9KBUBAJCHTHBIMH. 

Ilyeth, Tak ke Kak HW B (1), O(x, 0) =(9,(%, 0), -. ., an 
BEKTOP-PYHKWUMA, KOOPAMHATLI KOTOPOH x(x, A) (R= 1, 2, ..., 2n) cyl 
pelieHia ypaBHeHun ly—)y =O, yROBAeTBOpAIONINe HavabHbIM YCJOBKS 
(1; =(1, 0,..., 0); nN (eo; 0) = (0, 1,.0,...,0);... 5 Gon 0) =(0) 
038 ; 


603HauHM i T(x, 4) Matpuuy, &-a crpoka  Koropoli ecrb 
Bs) (Ais 1, 2; , 2n). Kak Hamu ObII0 ycraHoBuieHo (cul. (14) B (})): 


=|\2 (x, 4) 9, (x, d) dx CW -7 Aye T sleep gaan’) 


rciojla cyleyqyer, YTO pH mMOObIX A u x 
PEGS RAT (hy Maer (eh The.) Saale (5) 


3 MOCJe{HerO COOTHOIMeHHA CuleyeT Teopema 1. 
eopema |. I/pu atmb6oti neocobennoti nape (A, B) Kpaeeaa sadaua 


by ky =f), Oe < by F(x) € Lg (050d); 
Ax’ (y; 0) + By" (y; 6) =0 


n pesorcsenmy R(x, s, h), onpedensemyto dopmyaot 


(6) 


(®(s, Sees (x, ), O<e<s<b; 
ess) =| i +2 (A, d) ”) 
LPs, Ve KK) OS 7 
TO, B) = i(A=T (6) BY) {A ET (6, 2B: (8), 


’ 

aKHM OOpa3s0M H3y4eHHeE CBOHCTB Ppe30JIbBeHTbI BCeleIO CBOJHTCA K 
sHMIO MATPHIIbI-pyHKUHH QA, 0b). 

| Vispecrusie YCJIOBHA Sere TpaHHuHbIx YyCJIOBHH MOryT 
| 3allcaHbl B cbopme 


ALA = BiB. (9) 
e0cobeHHyi0 apy fA, B), YNOBJeTBOpAIOMLy!0 ycuIOBHIO (9), Ha30BeM 


UTapHouH napon. 
eopema 2. Ecau (A, B), ecme J-yHumapxasx napa, mo mampilya- 


Coe ne Toh VBL ETO) ey = 
ee (ee pe Oi) f(A = BI, i (10) 


mepomop@uHan HeocobenHan mampuua-~yNKyuA C éeeujecmeeHHbimu no-~ 
uu OOAaOarOLWaA Cceolicmeamu: 


Pr QO, b= A* (A, 6). (11) 
ImQ(r, 6) QA, b) — Q* (a, 5B) 
Ss aan es = 0! (12) 


1. Mampuyor 
} 


a (f+ OO, b 
ImQ(, ); Z(, 6)=_—ZEOO9, 7,0, =P ES™" 113) 


Mm pane f, pasHolll parey mampuyol A. 
ja (10) cnenyer, ro ecum (A, B)—J-yHuTapHaa Mapa, TO 


z,0, )1—Z,0, a ie i n)y(A, B), (14) 


lmapa (Z, (A, 6)J, —Z,(A, 6) T (6, 4) J) mp 060M HeBelllecTBeHHOM A 
aleHtHa mape (A, B); a TpaHuyHble YyCJIOBHA MOryT ObITb 3a- 
bt B (pOpMe, BHeUIHe 3aBucsHieH OT A: 


Zz (d, 6) Iq" (ys 0) = Z, (0, 6) T (6, 4) Ia" (ys 6). (15) 
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O6osHauum uepes Vz (b) (0<Cb<(0o) coBOKyMHOCTh BCeX MaTPHII-y. 
uni Bua (10) mpu ycnosuu, uTo nappr (A, B) mpoOeraloT MHOKeCTBO BCE 
J-yHUTapHbIx Tap. OveBufHO, YTO ecuM ABe MaTpHUbI-pyHKunH Q (A, Ay, BG 
uw Q(A, Ag, Bs, 6) us Nr (6) copmagaior B OHO ToUKe Ag (ImAg~ 90), F 
napbt (A;, By) u (Ag, By) 9KBUBaeHTHBI HU, CileqoBaTembHO, (A, Ay, By, b) 
= (i, Ao, Bg, 6), T. €. Kaxkad MaTpHila-pyHkuuA Q (2) € Nr (0) oyi 
3HauHO ONpesemnercH OHHM CBOHM 3HaveHHeM B MPOH3BOJIbHOW TOY 
ho (Im ho # 9). 

Ha mpeo6pasopanue (10) npu duKcupopanHprx 4 u Ob Hu TepeMeHH 
J-yHutapHow mape (A, B) MoxHO CMOTpeTb Kak Ha ypaBHeHHe MaTpHYE 
OKPyXKHOCTH, B KOTOPOM pOJib Mapamerpa urpaeT nepemMenHaa J-yHUTapA 
napa (A, B). Hamu ycraHopmeHo fpyroe ypaBHeHHve 9TOH OKPyKHOC 
B KOTOPOM pOJlb lapaMerpa urpaeT yHHTapHad MaTpuHua Vv 2n-ro Mopasl 

Teopema 3. Kasdan mampuya-mynkyua QA, b)ENr(b) 6 Kane 
MOUKE do (Im Ay | 0) Oonyckaem npedcmaenenue 


Q.(hyy 6) = —=Z- [VF* (ho) + L5 Go) +205" (ho) 0 (hos OL" Cod ( 


0 


20 U(h, b)U" (Ag, 6) = Ten, U (Ay, 6) = 0" (Ap, 8). 


ITpu amom, Kozda mampuyot Q(r, 6) npobeeatom ece mxoocecmeo Nr { 
mo @ npedcmaéerenuu (16) yAdumapHole mampuyol V(r, 0) npobeeatom Mf 
9eCMBO BCEX YHUMAPHUX mampuy Vv 2N-eo nopsAOCKA. 
Sta TeopeMa jlaeT, B YaCTHOCTH, OMMCaHHe BCeEX CAMOCOIIPAXKeHHBIX I 
HHYHBIX YCJIOBHH, T. e. J-yHuTapHbIx nap (A, B), c Momomllbio yHuTapH 
MaTpHy, Vv 2n-ro nopsykKa. ; 
Ilyctb A) —(uKCHpOBaHHoe HeBeleCTBeEHHOe U4HCIO, VU — NPOH3BOJIbE 
YHHTapHad MaTpulla 2n-ro nopsyKa. q 
Tlono2%xuM 


O(0, b) = [TF hy) + T5" (hy) + 20H" (Hy) oF" Oy) 


0 


uw lo MatTpuue Q(v, 6) nocrpoum no dopmyse (13) matpuunt Z, (v, | 
Z,(v, 6). Korga yuurapHad MaTpHua v mpoOeraeT MHOMKeCTBO BCeX HHT: 
HbIX MAaTPpH, TO appl 


(A(o, 6), Bie, 6) =(Z(@, 6)J, —Za(v, )T(, %9)J) 


mpoGeraloT MHOKecTBO Bcex J-yHHTapHbIX wap. CoorsercrBylomlaa MaTpHl 
(byuKuna QA, v, 6), ompeqensemaa no nape (18) dopmynot (10), meer 
BH] ; 


I+ Q(a, 9, db) 


: = Zi (v, b) jee Nese 


b 
ACAD ACAOL.: 2: (0, 0 


Teopema 4. Meody camoconpsocennoimu pacuupernunmu L\ A 
MANbHO2O Onepamopa Ly U YAUMAapHoLMU mMampuyamu v 2n-20 nopae 
cyuecmeyem 63AlLMHO-OOHOSHaLHOe coomeemcmeue. O6Aaacme onpedeach 
D,(b) onepamopa LY cocmoum us (pyxkyud, npunadaencauux D* (b) 
yOosremeopsiouux 2Nn epanuunolm YCaocguAaM, onpedeARembIX napouw (18). 
Pesoaveenma R(x, s, k) onepamopa LY onpedeasemca gopmyaou (7), 
mampuya Q(d, v, 6) — dopmyaoti (19). q 

QTa TeopeMa ABIAeTCH aHasuTMYeCKOH peamusatneli Meroya Helimana. | | 

3. CamoconpaxeHHble rpanwyHble ycJOBUA MOryT ObITb K JacCCHPUU NPE 
bl 10 YHCY g YCOBHM, OTHOCAMMXCH OTAeMbHO K JeBOMy u K TpaBoM) 
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aM HHTepBasia. ITOH KJaccuipUKalHu PpaHH4HbIX yCJIOBUli COOTBETCTBYeT 

MUKA PesOMbBeHT H MaTpu Q (A, v, b) B CMbICMe ux NIpHHawiexk- 

1 K TOMY HJIM HHOMY THIYy NO cBoel cTpyKType. 

eopema 5. Cuxedyrujue npedaooweHusA paeHOcuAbHol: 

) Cpedu 2n epanurHelx ycaosuti mouno g=2n—r ycaoeuti omnocamca 

OMY KOHUY UNMepeAaNA U q YCAoceutL OMHOCAMCA K Npabgomy KoAYY 

peana. 

) Pesoasgenma R(x, s, 4) ecm r-napxoe Adpo. 

) Mampuya ImQ (A) umeem pane r. ; 

Tak, eC H3BecTHa (byHaMeHTambHad cucTeMa  pellleHuit ; (X, A) 
1, 2, ..., 2n) ypaBHenua ly —iy =0, To nowyyeHHble Hamu cbopMy.IbI 

(14), (16) ator BO3MOxHOCTA 10 38a{aHvIO OJHOTO H3 HH KenepeycJeH- 
OObeEKTOB OpeesIHTb OCTaIbHbIe: 1) yHuTapHad MaTpHua v; 2) J-yHu- 

an tlapa (A, B), onpexensioulad rpaHHuHble ycloBun; 3) pe3s0ubBeHTa 
S, 4); 4) matpuma Q(A, v, 0). 

aMeTHM, 4TO Cc MaTpHueH Q(A, v, b) OfHO3HAUHO CBA3aHa CIeKTpaJbHaa 
mua o(t) dopmysoH oOpamenns. 

eECCKHH + TocyapcTBeHHbIit Tlocrynuso 


mefarorHyeckuli HHCTHTYT 12 VII 1956 
um. K. J. YurmucKkoro 


WHTHPOBAHHASA JIMTEPATYPA 


m= A. Opwazos, JAH, 92, No 3 (1953), -°~M. [. Kpeuu, Marem. c6opn., 21 
3 (1947). 
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Kas 955 


? Jloxaagm Axayemun nayrx CCCP 
ee 1956. Tom 111, M3 
SS 


H. A. MOFOAMH4UEBA u A; ©. THMAH 


OB OJHOM COOTHOWIEHHH B TEOPHH CYMMMPOBAHHA 
MHTEPHOJIAWHOHHbIX MOJIMHOMOB HW PAOB ®YPbE 


(IIpedcmaeneno axademuxom A. H. Koamoeoposoim 12 VII 1956) 


PaccmoTpHM ksiacc C Bcex HelpepbIBHbIX MepHoyMyecKux TWepvoa 
cyHKkuul f(x), H WyCTb 


Sn Ga) = “ee » (ap, cos Rx ++ by sin kx) 


k=l 
(1) n 
SO (fs x)= os + >) (ak? cos kx + bY? sin kx) 
k= 


COOTBETCTBEHHO, YacTHad cyMMa @ypbe NopsyKa n u TpHroHoMeTpHueck 
NOJMHOM Toro xe NMopsgKa, HHTepnomupyrouml f(x) B cHcTreMe paBHOO 


cTrosmux y30n x = 2vn /(2n + 1) (v=O, 1, 2,..., 2n). Beakaa Tpeyrom | 
Had MaTpHila 4Hced i Ge Od 2 oo ey We == 15 ee a) ompe 


HOME€TPHYCCKHMH MOJIMHOMaAMH BHjja a 


n : 
Un (fT; x; 4) = 2 43>) A? (an cos Rx + bp sin kx), ( 


k=1 . 
- ay” - (n) / (nm) (a): 
Un (fs %3 A) = a >, An (Qr’ cos kx + 6b,” sin Rx). ( | 
k=1 a | 


Viszecruo (!), uro mpu mo6oli cucreme uncen \{” PpaBHOMepHad cxof 
MOCTbh MOCJICAOBATEMbHOCTH Un(f; x; A) K f(x) Ana Bcex hynkuni fH 
Ksiacca C Bmeyer 3a coOoli paBHOMepHYy!0 CXOAMMOCTb BTOpO! TMocweqOB ; 
TEMbHOCTH Un (f; x; 4) Ha 9TOM Kulacce, u HaoGopor. | 

JjoKaszaTeJIbCTBO STOrO BaxHOrO yTBepxKeHUA ONMpaeTcA Ha TOT (pak i 
uTo KoHcTaHTa JleOera Meroya upuOiwxenua (3) u pynKunaA JleCera Lp, (x) cool 
BeTCTBylOUlero EMy MeTOya (4), T. e. BepXHue rpaHu || 


In= sup |Un(f; x; A)|, La(x) = sup lin (fs x3 4)| 
x)i <1 


f(x) <4 If( 
YAOBJIETBOPAIOT HEpaBeHCTBY ; 
A sup Ln (x) < La < Bsup Ly (x), (54 
x x 


B koTopoM B u A —nekoTOpble NOMO*RKUTeMbUBIC KOHCTANTHI, He 3aBHCsIME 
or matpuus i (B cBasu c STAM CM., Halpumep, (1, ?, 4)). 

B atoli samerKe dopmysmpyeres Teopema, MOKAsbIBalolad, YTO JIA cpaBl 
HNTeJIPHO WHPOKOTO Klacca MAaTPUll, YyOBNETBOPAIOWMX HeKOTOpOMy eCT 
CTBCHHOMY YCJIOBMIO, HepaBeHCTBO (5) jorlycKaer yrouHenuve. B Heil ycra} 
HaBNMBacTCH ACHMINTOTHYCCKH TOWHAA SaBHCHMOCTh Mexyy Ly(x) u La Mul 
PacCMaTPUBaeMOro Kacca MeTOJOB MpHOMKeHHA. 
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in Bore Ecau [ ay? | <M a npu Kaoicdom uKcupoeanHom n sHa4e- 
ee ef, Oa PO eet, M2), = 0) obpasyom  éebinyKAYt0 


|, 
y 60eHYMYIO Cucmemy 4uUCeA, MO Npu N—>co éeceeda umeem mecmo coom- 


La(s)=F|sin2H* x Leon), (6) 


# 
jomopom O (1) — eeauuuna, paeHomepxo oepanuueHHad omHocumeAbHO X UL 
OHNCMAHMOU, saeucateti moaoKo om M, 


(SameTuM, YTO ycOBHe BbIIyKsOcTH (BOrHYTOCTH) CHCTeMBI UHCeN XY npu 
“OM (uKCHpOBaHHOM 7, He Oyyy4n, Boobme rOBOpA; HeOOxojuMbIM, 
SBECTHOM CMbICJI€ CYyHIeCTBeEHHO JIA CIpaBeIMBOCTH CoOTHOIHeHHA (6). 
» Hero, T. €. B CaMOM OOUIeM cuJIyuae, IPHBeeHHaM Teopema Opblia Obl 
= HeBepHa. B 3TOM MBI yOexKyaeMca, paccMaTpHBax, HanpHMep mMaTpHLy 
BS y KOTOpOH 


h 
> (2) a 1)" ecam & uerno, 

\R = 

0, ecw & HeYeTHO. 
[Ilombsyxicb HeKOTOPbIMH H3BeCTHBIMM olleHKamu (°), MOXKHO 10Ka3aTB, 
4 
b Wa sToro ciyyan Ly, = — Inn+0(1), B TO BpeMA KaK u3° Apyrux 
; 7 


*HOK (cm. (7), Teopema 3) pH m060M IlemOM p cieqyer pazeHcrBo 


) Ln PP) = 1? inn +.0(1) 


2n-+1}) - « 


ecTO Lal il ) (0) (1) mio dbopmyste (6). 


2n-+ 4 

B > (n) 9 (8) 2k pr 
C apyrol cTopoubl, mpHMep MatTpuub {A,’}, y KOTOpoti ee oe at 
<k<n; n=0, 1, 2, ...; p—wenoe 4ucto) MoKaspiBaeT (cM. (°), meM- 


2), 4TO 3aBHCHMOcThb Mexyy La(x) Hu Ln, BbIpaxkeHHad paBeHcTBom (6), 
KCT UHOTa BbINOIHATDCA HM B CJyUaAX, He OXBaTbIBAeMbIX Teope- 
4. TakuM oOpas0M, yka3aHHOe COOTHOIWeHHe, MpHBeseHHoe 3yecb MIA 
(PHU, YOBJIETBOPAIOMIMX YCJIOBHIO BBIIYKJOCTH, B eHCTBHTebHOCTH 
JABEIMBO Id Oosee WMpOKOrO Kslacca MeTOJOB CyMMupoBaHHa. B orjfeb- 
X KOHKP€THBIX AaCTHBIX CJIyYatX OHO ObIIO M3BeCTHO paHee (%, °). Same- 
f elle, 4TO aCcHMMTOTMUeCKad oeHka yma Ly» B UpaBol uacru (6) us- 
ma (®), 


Jimempometpopckui rocyapcTBeHHbIM YHHBepCHTeT TocrynH0 
um. BoccoequHeHun YxKpauubl c Poccuert 17 1 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1C. M. JlosuucKuit, Martem. cOopn., 14 (56), 175 (1944). *J. Marcinkie- 
ez, A. Zygmund, Fund. Math., 28 (1937), °C. M. HukoapeKkun, Miss. 
CCCP, cep. matem., 4, 509 (1940), *C. Mc. Hukoabpekun, Tp. Matem. HHcT. uM. 
\. Crexnopa AH CCCP, 38, 244 (1951). 5 A. ®. Tumau, V3s. AH CCCP, cep. matem. 
963 (1947). °® A. ®. Tumau, JIAH, 61, Ne 6, 989 (1948). *A. ® Tuman. 
. AH CCCP, cep. marem., 14, Ne 1, 85 (1950). ® A. ® Tumas, JIAH, 101, Ne 2 (1955). 
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. Monsane Axaygemun wayrk CCCP 


% 1956. Tom 111, Ne 3 
\ 


MATEMATHK 


I. ©. XAPA30B 


K CNEKTPAJIbHOH TEOPHH BIOJIHE HEIIPEPbIBHbIX ONEPATOP 
(ITpedcmaeaeno axademukom A. H. Koamoeoposoim 12 VII 1956) 


1. Ilycrs X —nekoTopoe rubOepToso mpocrpancrBo. PaccmoTpHM ypé 
HeHHe 


(E—XA,— MA) x= y, xEX,. YEX, 


rye E—vrorkjecrseHHblii omepaTtop; %—KOMMJeKCHBIN MNapametp; Ay 
A,— auuelinple BIOWHE HempepbIBHbIe OMepaTopbl, oTOOpaxatoume X B ceé 
Kpome Toro, lycTb CylIecTByeT JIMHeHHbIM OrpaHHYeHHbI MO0/O0%KMTeIbHl 
onepatop H, oro6paxaioujuH X B ceOs, TakOH, 4YTO AIA JNOObIX 3JIEMEHT 
NOX Yer 


(HA: x, y) = (x, HA), i=1,2;  (HAgx, x)>0 


(mocuIeqHee YCJIOBHe SKBHBaJIeHTHO TOMY, 4YTO OepaTrop A, MOxKeT MME 
TOJIbKO TOJIOXKUTeIbHbIC COOCTBEHHbI€ 3HaveHHA). 

B 3amerxke (1) MbI H3y4aHIH ypaBHeHHe (1) B TOM 4aCTHOM CJIyy¥ae, KOF, 
A,, A, » H—onepatopp c KoneyHO a6comoTHOoH HopmMol. Mero uccuel 
BaHHA, IPHMeHeHHbIH B (1), 3aKIOUaeTCA B PaCCMOTPeHHH ypaBHeHHl, Tip 
O.1M2KalOuWNX ypaBHeHue (1) M MOCTPOeHHBIX C MOMOMIbIO yCeUeCHHBIX CY 
NpHOJMKalowlux onepatoppr Ay; H Ay. Jror cmoco6 JaerT BO3MOXHOCTH MP 
O1M2KCHHO HAXOJMTb COOCTBeHHbI€ 3HAYeHHA HM COOCTBeHHBI€ 3JICEMeHTLI yPpad 
HeHUA 


(B—)A, —A,) x = 0, 


HO, K CO?KaJIeHHIO, He IPHMeHHM K OOULeMY CJIyYalO BMOJHe HEelIpepbIBHE 
onepaTtopos A,, A, HM orpaHHyeHHoro omepatopa H. 

[Ipu ycopuax (H) ypaBHenue (2) MOxKeT HMeTb TOJIbKO BeLIeCTBCHHE 
coOcTBeHHbIe 3HaueHHa. Ilycrb Ay, Ag, ..., Ag)... — MOCMEOBATeJIbHOCTh CO 
CTBEHHbIX 3HaYeHHi ypaBHeHHaA (2), KaxxOe€ M3 KOTOPbIX BbINHCaHO CTOMbI 
pa3, KakoBa ero KpaTHocTb. Torga MocjeqOBaTeIbHOCTh COOTBeTCTBYIOME 
COOCTBEHHBIX JJICMCHTOB MOXHO BbIOPaTb Tak, UTOOHI BLIMOJHATHCb yCJIOBHA 


(Hxi, Xn) + hike (HAXi, Xx) = 8m = (i, R= 1, 2,...). 


2. Hlycrb HA, u HA, ne sBasiorca OHOBpeMeHHO HYyJb-onepaTopaM 
Torja HaliyTca svemental w€ X u v€X taxue, uro MO(u, v) = (HA,u, u) 
+ (HA,u, v) + (v, HA,u) 40, u, Tem Gonee, N (u, v)=(Hu, u)+(HAgv, v)# 
Hlonycrum cneppa, uro (u,v) >0 uw nonomum y= WN (u, v)/D(u, a 
{>0, n6o N(u, v)>0. Ecau y we ecrh co6crBeHHoe 3HaueHue y paBHeHt 
(2), TO Momoxum T (y) = E —7A,—72A, u paccmorpum ypapHenue 


T (\)e==(E —14,—8A,) x = T (7) a. 
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Tak kak A; u A, BHonHe HenpeppiBHpt u h=O He ecTh co6crBeHHoe 
ene (2), TO cymecTByer oOparupIli onepatop (EB — iA, —*A,) 3 = 
(A), Mpeqctanuisiomnit coOof Mepomopduyro PyHKuMIO OT h c NomMOCaMH 


OOcTBeHHBIX 3HauYeHHAX ypaBHenusa (2) (2). Pemenue ypapnenusa (4) 
oT BH] 


% (A) = TAA) T (yu 


[vist BEILCCTBeHHBIX PePyJIAPHbIX 3HayeHHit } = ee YpaBHeHua (2) paccmo- 
M (YHKILHIO 


p= (1x (0), x (0)) —p (HA,x (9), x (p)) — p? (HA3x (p), x (0)) + Q(u, 0; 4), 


QO (u, 0; 1) = (HA,v, v) + 1? (HAQu, u) — 27 Re (HA,u, 2). 
B cHuTy 3HaveHHa uncta y y(y)=O0. [tua mponsBoguon y’(e) nomyuum 
y’ (p) + (HA,x (0), % (0)) + 2p (HApx (0), x (0)). 


B cusy roro, sro y(y)=0 uw QO(u, 0; 7)>0, Hatiqem, 4ro Timed eae 
ola culeqyeT, YTO B TOUKe p= (PyYHKUMA Y(p) BOspacTaeT, Ha OCHOBa- 
ygero, JOlyckaw, yro B HHTepBasie (0, y¥) HeT COOCTBEHHBIX 3HaueHHt 
BHeEHHA (2), 3aksouaem, 4TO y(0)<0. Ho y(0) = (AT (y)u, T(y)u) + 
O(u, v; y) > 0. Us nomyyesnoro npoTHBopeyna BbITeKaeT, UTO: 6 wuHmep- 
te (0, y] aeacum no Kpatineti mepe oOHO CoOcméeHNOoe 3HALeHUe YpabHeHun 
. Ecaa %e fonycrutTh, uro O(u, v)<( 0, To y<(0 um uMeer mecTO aHauo- 
THOe YTBepXeHHe OTHOCHTeJIbHO HHTepBaJia [¥7, 0). 

Ha ocHoBaHuu BBbIIMecKa3aHHOrO JIerKO MOKa3aTb, YTO eCAu mHODeCmME6O 
mmenmos xeEX, yEX, daa Komopox D(x, y)>>0, ne nycmo, mo dynk- 
HAN D(x, y) Ha mHOIKeCMee JAemeHM0G XEX, YEX, HOPMUpPOBAHHolx 
weuem N(x, y)=1, Oocmueaem noaookumenonoeo maKCuMYyMa, paebHoeo 
MaMHOU BeAUUUHE HAUMEHOIUWE2O NOAOMUMEALHOZO COOCMB6EHHO2O 3HQALeHUA 
ypaenenusn (2). VKa3Qnnolll maKCUMYM OOCMUueaemMcA HA INCMEHMAX X=Xy. 
= 4X1, 20€ xX, — COOCM6eEHHOILL DNEMEHM, COOMBeMCMEYOWULL jy UL HOPMUpO- 
Holi ycnoeuem N (x, ¥X,) = 1. AnauoruyHoe Mpeqiomwenne cipaBeynBo 
{OCHTEJIbHO HaHMOOJIbILeETO OTPHUaTeJIbHOTO COOCTBeHHOTO 3HaveHHA. 

3. Ilycrh py < pes. .-<p,_, — Nepspie 2 — | nomoxKUTebHBIX coOcTBeH- 


X 3HaveHHii ypaBHeHua (2), KOTOPBIM COOTBETCTBYIOT COOCTBEHHbIe 3JIEMeHTHI, 
OBIETBOPAIOUIHe ycNOBHAM (3). O6o3sHayHM Yepes Xp_,; MHO2KECTBO 9uIe- 
HTOB x G X, KOTOPbIM COOTBETCTBYIOT HeKOTOPble 3JIeEMeHTHI y € X Takue, YTO 


ive etd Ake. Y) =U, ke 12) nl: (5) 


Xn—1— ogupocrpancrso X (BooOue ropopaz, He mouHoe). Bowee toro, 
m x€X,1, TO Ayx€ Xp_1 U Ax € Xn_y. PaccmarpuBan Telepb ypaBHeHue 
B Xn-1, Ha OCHOBaHHH paccyxXeHHH, MpoBeseHHbIX B N°2, JoMycKas, UTO 
MyTCA TakWe QJICMeCHTbI X¥ H Y, YOBJCTBOPAIOUIMe YCJIOBHAM (5), Qua KO- 
Ix D(x, y) >0, yOequmcad B CyUlecTBOBaHHM cyefyioulero coOcrBeHHOroO 
wenud ». Anamornynoe yrBepxKfenHe HMeeT MeCTO J\WIA OTPHMAaTe/bHBIX 


JCTBCHHBIX 3HAUeHHH. 

Ecau A, He KOHeYHOMepHBbIi ONepaTop, TO pM MOOOM 7 HalijtyTca Takue 
SMeHTHI X H Y, YOBJETBOPAIOWINe ycCOBHAM (5), yTo D(x, y)-0, a mo- 
wy ypapHenue (2) umeeT OecKOHeYHOe YNCIO COOCTBEHHBEIX 3HaYyeHHH (Belle- 
3CHHBIX H Crywaouluxca K OecKoHeyHOocTH (*)). 

Ha ocnopaHHH BbIIMeCKa3aHHOrO JerKO JOKasbiBaeTcA Culeqyloilaa TeopeMa. 
Teopema 1. Ecau onepamopu HA; u HA, He o6pawuaromca odno6pe- 
HHO 6 HYAb-onepamopbl, Mo ypaeHenue (2) umeerm cCoOCMBeHHole sHAaLeHUA 
|< |ho|<...<]An| <<... (Komopeim coomeemcmeyiom coOcmeennyle 9a/e- 
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MEHMDbL Xy, Xay'ns + Xny see) HOPMUpoeanhole ycaoeusmu (3)), ob nadaromue Cd 
OYIOLUUMU IKCMPeMANHOIMU CEOUCMéAMU: HA MMOsCECMEee DNCMCHMO0B Xx & 
yEX, ydoenemedpsudwuux yCaccuam 
(Hx, x) + (HAey, y) = 1, (Hxp, x) + An (HAstn y) = 0, R=1, 2,...,0= 
abcomomnoe snauenue ynkyuonana D(x, y) Oocmueaem Ha saAemeH 
X=X%n UY =dMnXn MAKCUMYMA | 


max | © (x, y) |= 2 


n| 


(2) u, ecau ono OecKoHe4HO (HanpuMmep 6 CAy4Lae, Koeda Ay He KOHe4NOMepHE 
onepamop), mo lim|\y,| = + oo. 
n> oo 

4. IIpu momomu paccy2KqeHuli, aHamOrMyHbIx MpoBeseHHbIM B n°4 same 
© (f,At 

1 (J7%p) 
Ku (1), yOeqUMCH B TOM, 4TO, ud WOOOrO sulemeHTa f € X pAb >; a 
k=1 


co 


k=1 
BbIBAHCb Ha 3THX pe3ysJbTaTaX UM CJeyA IpweMy, H3J1I0%KeHHOMY B 3ameTKe( 
WOKaX%KeM, ITO 9TH PAbl CXOMATCH K YKAa3AaHHbIM NpesesaM HM MO HOpMeB J 
Ha ocHoBpaHHuv 3THX peqioxwKeHHH WoKasbiBaeTcCA Teopema 2. 

Teopema 2. Ecau i He ecmo coOcméeHHoe sHa4eHUue ypaeHeHus (2), i 
H-o6paz eOuncmébenHoeo peweHuA x. ypaeHenus (1) umeem eud 


20e ps0 cnpaea cxodumcaA no Hopme 6 X. 

5. Cneqya yKa3aHvaM, CevlaHHbIM B 1°D 3aMeTKH (') H OJb3yaAcb Mer 
yom M. Kpeiina (*), MoxwHO NOKasaTb, YTO pesybTaTbI .N°S 3ameTKH (1) cups 
BeAJMBbI HM B pacCMaTpHBaeMOM HaMH CJlyyae, Kora A, — Bowe Henpepsll 
HbIM OnepaTop. 

6. B saKsmoveHHe paccMOTpHM calyyal, Kora B ypaBHeHun (1) onepaTop 
A, wu A,—camoconpsxeHHbIe H, KpoMe Toro, (A2x, x) >0 yaa sm060r 
x€X, Jlocrarouno nonoxuTs H =E yuna Toro, uro6nl yOequreca, TO 93m 
CyYaH ABMIACTCH YACTHBIM MO OTHOIMeCHHIO K PaCCMOTpeHHOMy Hamu. Culene 
BaTeJIbHO, BCe NOJYYeCHHbIe HAMM Pe3YVJIbTATbI CipaBeAJIMBbI MB CyYae CaM 
CONPAXKeHHbIX OMepaTOpoB Ay u Ag. 


TOuauccKHH MaTemaTHYecKHH MHCTHTYT Ilocrynuso 


um. A. M. Pasmazge 24 IX 1955 
Axajlemuu nayx TpysCCP 


WMTMUPOBAHHAA JIMTEPATYPA 


if. ® Xapasos, HAH,~ 91, Ne 5.(1953),  *0, ©, X apasen. Gooonm 
I’pysCCP, 18, Ne2 (1952). 3 J]. ®. Xapasos, JAH, 102, Ne 4 (1955). amr. Kp ea 
COopu. Tp. Mucr. marem. AH YCCP, Ne 9 (1948) 
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Horsanp Akagemun nayrxr CCCP 
1956. Tom 111, Ne 3 


MATEMATHKA 
r. HW. 9CKHH 


Ob OJHOM MHHUMYM-3A)\AUE B MPOCTPAHCTBE L 
(ITpedcmaeazeno axademuxom H. H. Bozoaw6ocem 6 VII 1956) 


B-STO 3aMeTKe MBI IPHBOAUM AIA cry4am MpocrpanctBa L (a, b) Teope- 
ABJIAIOULYIOCA aHasIOrOM Teopempbl P. Pago (1), NomyyeHHy!o UM JIA Mpo- 
ucTBa / Kak oOoOmleHHe oOAHOH Teopempr B. B. PorosuucKoro (2). 3ame- 
UTO WOKa3aTeIbcTBO Pao, TpoBesqeHHOe MeTOJaMH KJIaccH¥ecKoroO aHa- 
fl, He MepeHocutca Ha mpocrpanctBo L (a,b), B TO BpeMA Kak Halle 
P3aTeJIbCTBO TOMUTCA TakxKe [IA Cydan Mpocrpaucrsa J, paccmorpeHHoro 


Heopema. Jlycmo x,(t), x, (t),...,Xm(t) — aunetino Nesaeucumole 3ane- 

hee npocmparncmea L (a, 6) — komnaekcnosnaunolx mynKyuil, CYMMU PYCMOLX 

| mody 10 Ha [Q, b]; Cy, Co... +5 Cm— KOMNACKCHbIE 4UCAQ. 

Tozda 60 mHoocecmee -D sdep a(t) ecex aunNelinoix dyNKUUOHAnoe 
b 


= | @e(0) dt, yOoe@aembopsHIOlux YCACBUAM 


b 
Fed=\nC)a(dt=e @=1,2;..., m0), * (1) 
a 
emca eourncmeentoe sOpo x(t), oOzadarowee CAeOyroUiimu ceoticmeamu: 
1, Cywecmeyem namypaaonoe uucao n(l<n<m-+1) u makoe pas- 
Hue ceemenma [a, b] Ha n nenepecekarowuxca mHoocecme Ny, No,...,Nm 
oncUumeAbHOLL mepol, umo |x (t)| =e, nowmu ecrody na Ny (v= 1,2,..., 2), 


Bey 02 >.-- > 0,- 
2. Jlaa ato6o0z0 Opyeoeo sOpa a(t) ua WD cyiwecmeyem yenoe Heompuya- 
eroe «uucno vy (O<v<Cn) makoe, umo a(t) = y(t) noumu ecwdy na 


No +--+ Ny wp, P10 (8) bcp tay ce ee a%(t)| > Py. 


Takum o6pasom, ec JIf HeKoTOporo aypa «(t)@@ umeer mecto v= 0, 
b 


| 


9TO O3HaYaeT, 4TO |\« (t)|| >|ly (¢)|| a bynKunoHan \ (0) a(t) dt He ABAAeTCA 


a 
MMaJIbHBIM 110 HopmMe. Ecau xe v>1, To je(é)l=|y@l=e. u «(2) 
ACTCH SANPOM MMHMMaJIbHOTO (:byHKUMOHAIA, yAOBJIETBOPAIOWLerO yCOBHAM 
(MHHUMaJIbHBIM pelieHuem cucTempI (1)). 
Spo 1 (t) ABJIseTCH B HEKOTOPOM CMBICIe «CaMbIM MHHHMAJIbHBIM» peUle- 
M cucTembl (1), Tak KaK BCAKOe Apyroe MHHMMasJIbHOe pelleHue 9TOH 
reMbI, coBmajaa c 7(t) Ha MHoxKecTBax Ny, Nz,...,Ny, HMeeT OOvIbuLyt0 
(t) HOpmy Ha ocrabHoli yactu [a, 5]. 
HameTuM BKpaTIle JOKa3aTeJIbCTBO STO TEOPeMEl. 
Ycnosua (1) ompeyemsior HekoToppli suHelHbI dbyHKunoHan ¢(x) Ha 
e@pHoM NojupocrpancrBe G, HaTAHYTOM Ha BEKTOPHI X; (D) Gere 2s as Stl) 
[ycth {o, (t)} — MHoxecTBO Aep Bcex pacuumpennit {/, (x)} Pynkunonaa 
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9 (x) Ha Bce mpocrpanctBo L (a, 6) ¢ coxpaHeHHeM HOPMbI, T. ©. MHO2KECI 

ajlep BCeX MHHUMaJbHBIX pacmiMpenuli ¢(x). Tak kak G KOHedHOMepH( 

BCe MHHHMambHEIe tbyHkKuMoHasbI f, (x), YAOBJeTBOP AIOUHE (1), copnaya 

Ha G, TO B G cymlecrByer MO Kpalinel Mepe OfMH OOWMH AA BCeX fy 
m . 


MAKCHMaJIbHbIM 3uIeMeHT Xj (t) = >, Aehi (Ee. 
i=1 


IMp=H@ld=1, AK)=\XOuOdt=lhl- 


a a 


Orcioga cslepyet, uTo a (t) =| f;||sgn X1(¢) NourH BcloRy Ha MHOKe 
M, = {t; X,(t) 60} Ha. MHomecTBey /y = [a, 0] — My, Gyner Ja (t) <j 


Sametum, uro MM, — MHOXKeCTBO MOJIOVKNTEIbHOH MePbl, TAK Kak \ | X,(t)| dt= 


a 
OrpaHHdHBaich MMHUMAaJIbHbIMH (PYHKUMOHaaMH f,(x), ycuoBuA (1) MOx 
TepeluvcaTb B CJIeyIOWleH SKBUBaJIeHTHOM (popme: 


\ «(0 m (dt =e — | OI fiisen Xr @ dt = cn, 
: ee One 


Tak 4TO Bce a, (¢) yOBMeTBOpAIOT Ha MHOxecTBe J, ycsIOoBHaAM (2). Ha ME 
m 


wecTBe J; umeem X, (t) = > Aix; (t)==0, aro oO3HadaeT JIMHEHHYIO 3aB 


i=1 
MOCTb (pyHKuUMH x; (t) Ha J,, H TaK Kak cucTema (2) COBMeCTHa, TO OJHO- 
YpaBHeHHH, IA ONPeeJIeHHOCTH m-Oe, ABJIACTCA CJIECTBHEM OCTAJIbHbIX, 
ero MOXHO OTOpOCcHTb. 

Tenepb yculopua (2) Oy—qyT uMeTb BUY 


\ 41 (t)m (#) dt = cn (i= 1,2, wat). 


hh 


BoiqesuM U3 MHOxecTBa {a, (t)} MOAMHOxKecTBO {a (t)} aAep C MHHHMadll 
HOM HOPMOH, T. €. Ap MHHUMAJIbHBIX (PYHKI[MOHAOB fy (x) B MpocrpaHctl 
L (J1), yAOBNeTBOpsIoMux yenoBusaM (2). 

eRe dis npeablyuemy, cyulecrByer B L (J,) MaKkCHMAaJIbHbIM 3JIeMeE 


X(t) = SY px (0), o6mm Anat Beex fy(x), TaKkoli, To || Xel,= 
= [ 


7 \ | X2(¢)|di = 1 u fy (Xy) = \ Xq (t) oy (t) dt = nee | % (¢) | =| w(t), = 


ty Te 
= |fel. . 
Orcioya cileqyeT, YTO MOUTH BCIOAy Ha MHOrKeCcTBe M, = {t; X.() a 
GyneT a(t) =|f2\sgn.X.(t). Ha muomecrpe xe J, =/,—M, OyHe 
2 (f) [le = a (4)|<[f2|- Acto, uro |fel|<|fi. Ha muoxecrse 


m—1 

OyyeT X, (t) = >? wix;(f)==0, n qa syep a(t) onaTR MoxHO oT6pocutl 

=1 

0 KpaliHeH Mepe OHO JMUIHee ycoBHe 13 (2), NycTb, Ja onpeemennocTH 

(m— 1)-e. Byyzem mpoqomKatp 3Tor mpowecc. 

Shech BOSMOXKHbI Takue ciyyan: 

1) IIpowece npeppmaerca na k-m wary, rye k<m—1, Sto nponsoiiger 

M60 Kora X; (t) 0 mourn Bciogqy Ha Jp_4, H TOra MbI NosoxKUM Mp=lp—y 

NH60 KOra BCe Cj, = 0 (eZ eee m—k), w rorya OYeBHAHO, 4TO APC 
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! MHHHMaJIBHOTO (pYHKUHOHauIa, YAOBJETBOPAIOMLErO YCJIOBHAM 


Xi (t) a. (t) dt = cy, (i = 1, 2,...,m—R), : 


Th 


MOUTH BCIOY paBHO HyuIi0. 


IIpouecc ne o6ppipaerca yo (m—1)-ro wara BKJIOYHTeEJIbHO, mocJe 
Hm OCTaeTCA OHO ypaBHeHHe, JIA Onpezenenuoctu ¢l -e: 


\ X(t) &m—s (t) dt = Cy, m1 (C1, m1 0). (3) 


Im-1 


Blyctp {%m(¢)}— af[pa BCeX MHHMMAJIbHBIX (pyHKIMOHaOB B Ga), 
€TBOPAIOUIHX STOMY ycOBHIO. CyllecrByeT aeMeHT Xm (t) = Ax, (t) Ta- 
qTO 


me) ln = \ | Xm (#) |dé = 1, im (Xm) = \ Xm (t) &m (¢) dt = ||fmll. 


m1 Im—-1 


MHOxecTBe Mn = {t; Xm (t)-0} = {t; x, (t)40} Oyzer am(t)= || fnlsenX m(t) 
4 Bc Ry. Ha muomectBse Mmiy = 1m—+1— Mm umeem x,(t)=0, u yeuo- 


& (3) Qa safep %»(t) Nepemuumerca Tak: \ Xi (t) ep, (t) dt = 0; Sipo 
ne Mm 

h(t) MHHHMaJIbHOrO (pyHKWHOHaJa, YOBJeTBOPAIOUero 3TOMY yYCJIOBHIO, 
Ii{HO, MOUTH BCIOLY PaBHO HyvJIt0O. 

loctpouM Tellepb (PyHKuUHtO y (ft) TaK, YTOOBI 


1 (t) =a, (t) Ha My (v=1,2,...,8) R< m+). 


DObequHAA Te MHOxecTBa M,, rye a,(t) UMeer OMMHAKOBbI MOYuJIb, 
)O3HauaA TOJyYeHHbIe MHOKecTBa yepes NV, Hw BerHuHHBI | 7 (t)| (t € NV,) 
13 p,, MouyauM l-e yTBep»eHHe TeOpeMbt. 

lia JloKa3aTebcTBa 2-ro YTBep2xXeCHHA OTMETHM TOJIbKO, UTO a, (t) ABIA- 
H MHHUMaJIbHBIMH ApaMH, YJOBJIETBOPAIOIHMH COOTBETCTBYIOULMM yCJIO- 


M, HM uTO paBeHcTBa a, (t)=||fr|lsgn Xn (t) (£€ Me) wMelor MecTo jx 
| MHHHMAJIDHBIX Ajep. 

| QuHCTBeHHOCcTH y¥(t) JerKO JOKa3bIBaeTCA OT IIPOTHBHOTO. 
Bameuanua. |. Ecau y MaHuMambHOrO (byHKWHoHaa fz (x), YAOBJIETBO- 


mero ycJIoBHAM \ Ai Gpeete) Ob |= Cin (= laid, ott) — kh), CyMe- 
Tok-1 

reT s (l<cis<m—k+ 1) sMHeHHO HesaBHCHMbIX MAKCHMAaJIbHbIX 3JICMeH- 

XW (t), XP (),..., Xf), To wa mHoxecrBe (ke X$P (t) = 0}, ecan 


i=1 
m—k 


He IycTO, HMeIOT MeCTO S JIMHeHHbIX COOTHOIMeHH Bua yy jx; (t) =0, 


j=1 
D3TOMy MOXHO cpa3y oTOpocuTb s ycnoBHii. B atom cnyyae n<m-+ 1. 
2. Ecru n=m-+1, To p, =0. 

| . Teopema weuHkom repenocutca Ha mpocrpaucrBo L (Q), rae Q— mpo- 
hHCTBO C o-KOHeYHOH Mepoli. 


Jlyuxuit rocyfaperBenuplii mezaroruuecknit Tlocrynuvo 
uuctuTyt um, Jlech YkpavHKu 5 VII 1956 


WMTHPOBAHHAA JIATEPATYPA 


R. Rado, Math. Zs., 63, 486 (1956). * W. W. Rogosi fisweinee Matin 2S. 
97 (1955). 
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. florsanp Akagemunu nayx CCCP 
re 1956. Tom 111, Ne 3 
‘\ : 


MEXAHHUKR 


Axayemuk WM. HM. APTOBOJIEBCK UM 


MEXAHH3M WHCCOMAOrPAGA JIA OBPASOBAHNSA THHEPBOJ 


1°. Kak usBecruo (1), o6mlee ypaBHeHve smo6oli mWucconsambHOH KpH 
OyjerT 7 
PD =" PBR asers 


re pg WU pz — paHyCbI-BeKTOPbl NOJAPHbIX YypaBHeHHH pg —oB(%) H pe 


= pz (9) MpOMsBOAAMIMX KPHBbIX H pp — paMyc-BeKTOp MO/IApHoro ypaB 
HUA Pp =Pp(%) WHCCOHEI. 7 


Puc. 4 


Ilycrb mpousBofauyue KPHBbIE ps=pg(~) HM pp=pr(o) OyzyT By 
IpAMLIMA q—q Hu r—r (puc, 1). B KauecrBe nomoca BEI6epem T1pOH3BOd 
nyio Touxy A. Torja ypaBHenve HuCcousL pp =pp(%) SyqeT uMeTD BUA 
eae lone sai 
RD =~ “sin (a—@) sin(B—@) ’ 
re pp — pasuyc-BekTop Touku D; 9—nonsapubit yron; p’ u p” — xparual 
MMe PaccTOAHMA IPAMbIX ¢—q M f—r oT Tomoca A; « mn 8—yraeie 
pasoBaHHble NpsAMbIMH ¢—q u f—r Cc NomApHol ocbio Ax. 
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Papuenne (2) Mocne OveBHAHEIX Mpeo6pasoBaHuli MoxeT OBITD Iipej{CTaB- 


@ 
LS aige btg B 
PD igacose—sing tg B®cose—sing ° es 
pabieHue (3) OyqeT ypaBHeHHem pp =pep(¢) WuCCONALI s—s, nNoOKasaH- 
2 
ere IMCCONIL S$ —sS B IIpAMOYrOJIbHOL cucTeme KoopyunaT Oyjer 
Ax? + 2Bxy + Cy? + 2Dx + 2Ey =0, (4) 


A—tgatge; B= — Bett ¢_j, pa tertebb—a) . 
? ? 5} A 


he atga—bigB 
a A Po ag 


‘Se 
ry") 
Puc. 2 


leTpyQHO BuyeTb, 4YTO ypaBHeHHe (4) ecTb ypaBHeHHe KOHMYeCKOrO Ce- 
A, MHBapHauT A KoTOporo paBeH HYyJIO, a HHBapHwaHT 0 paBeH 


ay: tga—igp \2 
a 


(OBaTeJIbHO, WHBapHaHT 6< 0, T. e. KpuBad s—s OyyeT runepbonol. 
°. Mexanu3M ja OOpa3s0BaHHaA runepOombl Ss—-S NoKa3saH Ha puc. |. 
3yH 2 Bpalilaerca oKkonO0 ocu A, MpHHaexalleH HeNOABH2KHOMY 3Be- 
. B nousyHe 2 cKob3uT 3BeHO 3, BxXOgaUIee BO BpataTerbuylo Napy B 
BeHoM 4. SBeHo 4 mpefcTaBsAeT COOOH NOJ3yH, CKOJIbSAWIMH MO Henos- 
JOU HallpaBsatoulenh g’ — gq’, MapaiebHOH IpAMOH g —q HM MepeceKalo- 
ocb Ax B ToOUKe L, mexatleH Ha paccrosHuu b—a BaeBo oT TouKH A. 
[muHa oTpe3ka BC 3Bena 4 papna 6, a cam orpe30K BC napaanuenen 
Ax. Orpesox Cn o6pasyert c orpeskom BC xecTKuK yron BCn papupiit 
. 3BeHbAM 3 u 4 MpucoequHeHa ABYXNOBOAKOBAA Tpymma, cocTrosmlad U3 
Tlom3yHoB 5 u 6, Bxoqatlux B TouKe D Bo BpalllaTembuy10 napy. IIpu 
‘CHUM BCerO MeXaHH3ma TouKa D O6yyeT oMmnucblBaTb rulepOoy s—s, 
dol 


olpejemsemy!o, ypaBHenuamu (3) u (4). B camoM JeJe, HS paBeHcTBa 7 
yrombunkop AEH u BDC caefyer, uo OTpesku AE u BD, paBubl, ci 
BaTeNbHO: pp = AB— AE = AB — BD = AD, a 

IIpeycrapaaeT wHTepec YacTHbIt cayyan MexaHHsMa (cM. puc. po KO 
npample g—g HU f—r MepecekaloT NOJAPHY!O OCb Ax B TOUKe nO, 
jamu «= 45° uv B = 135° mu NomApHas Och MpoxoquT yepes TouKy Tepee 


HHA 9THX TIPAMBIX, T. ec. b=a. OQTOT MexaHH3M OyjeT BbIyepUMBaTb Pull 
6omy S—s, MouApHOe ypaBHeHve KOTOpOH OyjeT : 
sino 
cos 20 * 

B psaMoyroumbHOH CHCTeMe KOOpAuHaT ypaBHeHHe runepOomb s- 
Oy jet 


0D = 


x? — y2— 2ay = 0. 


Ecau upsmyio qg—q (puc. 2) mpHHaATb 3a ocb O’x’ HOBO CHCTeMBI 
MOYIOJIBHBIX KOOPAMHAaT C HaYaOM Ha OcH Ay B TouKe O’ MepeceyeHuA Mf 
MBIX d—q HM Ay, TO ypaBHeHue (5) B cHcTemMe KoopguHaT y’O’x’ by] 
HUMeTb BUI 


Hy ar 2; 


T. €. KpuBad s—s Oyfer paBHoOouHoli runepOomol, y Koropoit ocu O’Y’ 
O'x’ OyyT acuMMTOTaMH. 

3°. Paccmorpenubit MexaHH3M MO?KeT OOpas0BbIBaTb UM CHYTHHMY IUCe 
Abt s—s. ][na aroro nomsyH 4 (cM. puc. 3) RouKeH CKONb3HTb NO Hallpe 
Asioulelt gq’ —q’, MapamwielbHok UpAMoli g—q MU Mpoxoyameli uepes TO 
Ky M, sexatlyio na ocw Ax Ha paccrosunu AM, papnom b+ a. Touxal 
MexaHH3Ma OyjleT BbIYepYMBaTb KPHBYIO s’ — s’, sABsAIOLLyIocA cnyTHMUe 
wncconybl. Kak usBecruo (1), NOuapHoe ypaBHeHHe cnyTHHUb! wucconAb 6 
Het (puc. 3) 


Op’ = Pp + OF ( 
ayy 


atZa btg B 


= ! 
Sl Ch- 


tgacosp —sing F tg Bcose—sing ° - (9) 


PPaBHeHHe CNYTHHUbI WHCCOMAbI B MpAMOYrOJbHOl CucTeme KOOp,HHAaT 
Mpuc. 3) Oyler ananornuHbIM ypaBHennio (4) WHCCOHAI, B KOTOPOM KO- 
iueHTHE A, Bu C 6yyyr TeMH xe, a Kosppuunents D u E Oyyyr 


D='/, tgatgB(a+ 6), E=4/,(atga - b tg 8). 


ima WHCccoHAb Oyler Takxe runep6o.solt. 
2d a= 45° uv B = 135° n npampile r—r u g—q NEPeceKalorca B TOU- 
NOJAPHOU ocHl (pc. 2), TO NOJApHoe ypaBHeHue KpHBOli s’ — s’ 6yjeT 


cos 


Por = 2a cos 29 * 


(10) 


IIPAMOYFOJIbHOM CHCTeMe KOOpJHHaT ypaBHeHHe KpHBOH s’ — s’ OyjerT 
x? — y* — 2ax = 0. (11) 


baa s’—s’ OyfeT paBHoOouHOlt runepOonoli, Waa KOTOPOH mpaAMBIe g—g| 
—f OyfyT acumMnToTaMH. 

FaCCMOTPeCHHbIM M€XAHH3MOM MOXKHO OOpa3sOBaTb KPHBYIO, COMYTCTBYIO- 
) uuccouye. Jima sToro nom3yH 4 (pyc. 3) OMKeH CKONb3HTb TIO Ha= 
psioueh g”—q", MapaliewbHOH IpxMoH g—q U Mpoxofameh yepe3 
'y L, nexkautyio Ha ocu Ax, npuyem GL = b—a. Touxa D” mexannsma 
T BbIVepYHBATb KPHBY!O Ss” — s”, COMYTCTBYIOULYIO wWHcconye s—s. Me- 
(3M, BbIVePpYHBAIOWHH KPHBYyIO s” —s”, NlOKa3aH Ha puc. 3 NYHKTHpoM. 
“M3BecTHo (1), MlOJIMpHOe ypaBHeHHe KPHBOH, COMyrTcrByrouleli WHccouye 
e 


Pp" =a + Pp, (12) 


Pp u op — payHycbI-BeK TOpbI wucconyEl s—s (puc. 1). Ypapnenue (12) 
eT ObITh NpeycTaBeHo Tak: 


4, 2a tg « vi big 8B (13) 
ep" = tg «cos @— singe tg Bcose—sing * 

YpaBHeHHe KPHBOH, COMYyTCTBYIOWeH WHCCOHe, B IPAMOYrOJIbHOH cucTe- 
KOoopyHHaT yAx GOyjleT aHaNOrMyHbIM ypaBHeHHIO (4) WHCCOHAI, B KOTO- 
Koappuuneuth A, Bu C 6yyqyr TemH xe, a Koop puuvenTHE D u E 
yt D= —1*/,tgatgB(2a—b), E=1/,(2atgx—big®B). Kpupas, conyT- 
Tolland WuCconse, 6yfeT runepOouoH. 

[TakuM oOpa30M. mpequaraembili MexaHH3M HM ero MOJMpUKAalNU Wpey_cras- 
T COOOIO MCXAHH3MbI WIA OOpasoBaHHA Oo/bUIOCrO Kacca THNepOo, Mo- 
1eMBIX KAK ILHCCOMJaJIbHbIe KPVBbIe, CCJIH MpOMSBOJALIMe KPUBbIe BbIPOXK- 
rca B (Be NpsxAMble. 


AHCTHTYT MallIMHNoBeseHHA Tlocrynuuo 
Axkayemun nwayK CCCP 27 VII 1956 


HWMTMPOBAHHAA JIATEPATYPA 
WM. HW. Aptro6oaesckuin, Usp. AH CCCP, OTH, N 12, 58 (1956). 


ASBEAE Akayemuu Hwayk CCCP 
1956. Tom 111, Ne 3 


SS 


rHIPOMEXAHY 


9. H. AHJPHAHKHH 


SAHAUH fe) CHJIBHOM B3PbIBE, BJIVSKOM K C®EPHUECKO y 
(IIpedcmaszeno akademuxom M. A. Jlaspenmoesom 11 VII 1956) 


JI. WU. Cegop pemma aBromojesbHylo 3afavy O CHJIbHOM B3DpbIBe, OC 
falollyio WeHTpabuolt cumMetpuel. IIpeqcraBiaer MHTepec paccMoTp 
Take Cilyyal, Kora (POpMa BOJIHbI MaJIO OTMMYAeTCA OT Ciepbl, a ABE 
Hue rasa, KOTOpoe MbI OyyeM CuNTaTb ayMaOaTHueCKHM C MOCTOAHHEIM Of 
Ie€HHM TeMJIOCEMKOCTeH Cy /Cy = {, OJIM3KO K ABTOMOJeJIbHOMY. 

Sajayy yNOOHO pellaTb B NOJApHOM CucTeMe KOOp,HHaT B TepeMeHi 
JlarpaHxa. O603HauHM fy, 9%, %) — KOOPAMHATHI YACTHUbI B MOMEHT Mpoxt 
WeHHA yapHou ue r=fo(R+Ri), 9=% +6, 9 = % + % — TeKyE 


KOOPMHaTHI} Oe + If,)— qapnenve; p —0, (Q + Q,) — nanorHoE 
Uae ae = 2 (v-+,), l9=Tr — 9g uviSin 92 37 — KOMIIOHeHTBI CKOpOCTE 


R, Il, v cooTBercTBy!oT pellieHHi0 Ruch galauH WH 3aBHCAT TOJE 
of §=0,r)/E,t?; Ey =«(y)E,—92ueprua B3pbipa; p, — XapakTepHas Md 
HOCTb. 

Beawuvubl C HHeKCOM 1H UX TpoHsBoqHBIe OyeM CYHTaTb MaJibl 
Torya ypaBHeHHA Ta30BOH JMHaMMKH MOKHO He TOJIbKO JHHeEapH3upoBe 
HO HW pasjeJIMTb TepeMeHHble B ypaBHeHHAX JIA MAJIbIX BeJMUHH, eCJIM I 
KaTb pellieHve B Bue 


t \a = m : t \a a 
Ry = (=) H(E) Yn (%) >); Uh = (=) Z (é) Yn (85 0); 
| SWE ee Ol eee Sia We a 
= —(—) ® (6) 00,” Ne ae Q 0%) ’ 
a ee 
Sg EET ire (=, Yn (9%, %o)3 


2A | AnmPn (cos 8) cosme,, m< 0; 
BamPn (C08 G5) Sine. at >, 


ccbepuyeckanh (byHKUMH; Anm, Bam— KOHCTaHTbI; *— XapakTepHoe BpeM 
(Unyexc = o603HauaeT, UTO BeHUNHbI OepyTca Ha (ppOHTe BOJIHBI). 

Ucnonp3ya YCNOBHe afMaOaTHYHOCTH, MO2XKHO HCKJIOUNTb Q, 43 THHeHH 
CHCcTeMbI ypaBHeHuli. KomOunupysa locale sToro ypaBHeHHA HepaspbIBHOCTH 
KOJIMUeCTBA J[BHXKCHHA, OKOHYATEIbHO HalijjeM: 


A 
BOR? Se +H (e+ OR?) + Sp ta(at1je = > [Kam (+ 1) a 


by 


4E2 2H . dH { 6-—4 = 
4g ont pat (6% sqy)_y(ML=9 4 ow) a set + 
Ww wen } 
+2Z(2——er) = — a (Rape Daa ¢ 


004 


4QR%? Fe + ESE (6 40) QR? — AQRV] + 
+ ® [2RQRV +2 (1 —2) QR] + QWH —Z= cm." 


dV 
mW =—V Tt € 3aBHCAT OT MOCTaHOBKH 3ayaun. 
JIOTHOCTh ONpeeAeTCA U3 COOTHOIMeHHA 


Qi = “yIl =F ° [Knm a Ss i) — e4] (=} eye ’ (3) 


PAHHUNBIMH YCJIOBHAMH [IA YpaBHeHHli (2) ClyxKaT 3aKOHbI COXpaHeHHA 
PpOHTe yapHol BOJIHbI HM TpeOoBaHHA HeMpepbIBHOCTH payuyca Mu YrvioB. 
\OXKHO pasjeJIMTb MepeMeHHBIe B STHX YonOBHAR, » CH OHH ocwle JIMHea- 
(MU Tpeycrapmalorca B Bue paya (=) i - 
pea ae pay >, : ed) sau IIpu sTom cute 
BBIJeJIHTb pellieHHe, COOTBETCTBYIOMLee KaKOH-HOO OAHOH TapMOHHKe u 
DJIbSOBATbCA IIPHHUMNOM Cylepnosuuunw. Tak Kak YrpaHHUHbIe ycJIOBuA 
yae yueTa MepeMeHHOH MIJIOTHOCTH, MpOTHBOJaBJIeHHA, BeTpa WIM Ha- 
MBIX JAHHBIX OTJHUHLI APyF OT Apyra, TO pemienne yNOOHO UCKaTb OT- 
HO (IX Kamo saan. 
uHHeaplsupyA paHHuHble yCJIOBHA UH pasfesAd MepeMeHHbIe, NOyIHM 


_ (do 2Knm 9 
2()=0 Ce)h=—sqeyt 
2Kam 
AH(1)= ae > (4) 


2) = Kea 4 ei 


9 — IOCTOAHHbIe€, 3aBHCALMe OT MOCTaHOBKH 3aja4uH. 
) Ilyctb B KaKOH-TO MOMeCHT BpeMeHH HMeeTCA yapHad BOJIHa, CHJIbHO 
Malollaaca oT cibepuyeckol. Ecum atmocidepa ofHopogua, 9TO OTMUME 
PeMeHEM CTaHeT HEBEMKO, a TOra cipaBesMBa JMHeHHad Teopua. 


w=14+ H(L), > s Ve (5) 


) Yurem BUIMAHHe MepeMeHHO muoTHOcTH p =p, [1 — (Bro)? Ves 


Pp (Syert]: «= Gip)h a= — i neuer ont 
0: 8 


es ae mar 


ly4aio JIMHeHHOrO pacipefeseHuA MJIOTHOCTH TO BbICOTe COOTBETCTBYeT 
o,m=—0; n= 1. 
}) SayanHo Mose cKopocteli; 


a 
ye = Grojmnrn = (=), ns &=—(24+%)3 2 =90; gaeuy=—2; 


? 


0; 6,5 =— > ae 1 3 D—ckopoctb (poHTa BOJHBI; 

,  % a) a Up ( Ss re 

) oo —(+ lecke gy, ANS NC gy oe Norn oe 0 ae 

=2,= 0; a = "Ys; 5. = 0. 

3 cyydae MOCTOAHHOH CKOpOcTH Vy =a; h= 3/55 M=—1,n=1, 4= 
aie,)". 


4) PacnpegeseHue MpoTHBOsaBJIeHHA: 


Pi pan m a 3y— 1 x é 8 (y —1) 
a SS SH YS = ‘69 e= Op Up Dey == 
Py (=), ios) ke 2 4 peg res 7 OF ; 2 25 (y +4) 


5) Bauaume cCHsbl THKECTH YUMTbIBAeTCH, ECM CUHTaTb ¢ = & = 
x > } : "Is 
uf s,2= ORE 6, = 0, = 0; has; m=0; n= 1; ¢ ={- a : 
* 


Eo => We 5 

B Oe S (2) uw rpaHvunpe ycnopua (4) BxoqaT mocrosHube Ky 
Ux MoxKHO OmpeseHTb B paMKaX JIMHeEMHOM TeOpHH, HCMOb3yA YCJIOBI 
OrpaHMYeHHOCTH pelieHHA B WeHTpe B3pbiBa Aa ¢t >O WAM 3aKOHBI COxpak 
nua. B 3agqaue (1) dopMa yapHOH BOJHbI MpexuomaraeTca MU3BeCTHOH 3ap 
Hee, 

V3 unterpasia sHepruu culezyeT, YrO HOO Ko) — KOHKpeTHaA NOCTOAHHA 
mu60 Ky) ==0, CMOTPA TO ToMy, cojep2%xKaT rpanuuHBe ycnopua Yo usu ue 

Jina 3aqauu (2) mpw A=?/,,m=0, n=1 Ky ompeqensetca 43 3aKG 
COXpaHeHHA MMIMyJibca B MpOeKUMH Ha BepTHuKallb. 

IipegctaBiaa pelieHwe ypaBHeHul (2) B Buze 


H=H K +Hy—~Z=ZK+Z, ®=8,K+9,, 


rye Ho, Zo, By yAoBseTBopsioT (2) u (4) pH ycnoBHu e=6=0, AA 3m 
gajjauH HalijeM 
1 
{ [V/2 — (Hz — 2R@_) E~""5] dé 
Ky = | 
{Hy —2R@,] Ede 


ow _ae 


Ecsm ) Cofep2KHT Te %Ke TapMOHHKH, YTO HW TpaHHYHble yCJOBHA, 
MOXKHO YOBJIETBOPUTb ypaBHeHHAM (2) pH ycuoBuax (4). Ilostomy HasH4y 
B ) [PyTHX rapMOHHK MO2%KHO OTHECTH K 3agade O B3pbIBe B OHOPOTH 
armocdepe. B o6mem cayuae & HUeTca B Bue (5). Baipaxaa uz (5) 1 
yMHOKaA pesybTaT Ha Yn; HM MHTerpHpyA MO TemecHoMy yray, UpHyeM 
(bOpMyJle, NOSBOJIAIOMeH OCMpeeIMTb MOJHYIO SHEPrHIO B3pbIBa MO Koop) 
HaTaM (ppOHTa BOJIHbI B JjaHHbIl| MOMeHT BpeMeHH: 


a(y) @ 4 : . 
ia es _ | rg sin 9, dB, 46] , : 


Ecau (pout yapHo Bomb cogepxkutT Yo, TO cooTBeTcTBy1omlad rapn 
HuKa, KOTOPad ompeyeaeTCA H3 paccMOTpeHHA OasiaHca SHeEprHu, OAK 
ObITh HCKsIOUeHaA U3 rg. B vacTHbIxX cCuTyuanx (7) ynpoulaetca. Hanpyme 
eCJIH (pPpOHT BOJHbI MpefcTaBsAeT COOOK JINMNCOMA BpallleHua, TO 


ae Daa tt i 


Eyo=—p 3 


CuvtTalo CBOHM JOJITOM BbIPa3sHTb HCKPeHHIoIO OnarofapnocTth A. C. Ke 


naHeliily 3a WeHHbIe yKa8aHHA WU MOMOIMIb B padore. 


UnctutytT xumuueckoh bu3HKu Ilocrynuso 
Axajemuu HnayK CCCP 4 Vil 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1 JI. HW. Cezos, Merogpt noxo6ua u pasmepnocru B Mexanuxe, 1954. 2 B. Il. Ki 
auuxKxos, JAH, 101, Ne 6 (1955). 
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Hoxaaygn Akagemuu nayr CCCP 
1956. Tom 1141, Ne 3 


TPHIPOMEXAHHKA 


B. Tl. KOPOBEAHHKOB 


PHBJIMDKEHHBIE ®POPMYJIbI JIS) PACUETA XAPAKTEPHCTHK 
\PPOHTA YJAPHOM BOJIHbI NPH TOUEYHOM B3PbIBE B PA3E 


(ITpedcmaeaexo axademuxom JI. H. Cedostim 10 VII 1956) 


PaccmaTpuBaerca 3ajjaua 0 TOYCUHOM B3pbIBe B raze C YYeTOM MpOTHBO- 
BleHHaA B nocraHoBke JI. WH. Ceyosa (!,?). B cayyae ccbepuueckolt yqapHolt 
AHbI It MOKasaTeA aquadaThl y= 1,4 saqaya Opblia peliena yHCeHHO 
paOorax (*,*), a Takxe B paOore JJ. E. Oxouumcxoro, P. K. Ka3axKosoit, 

II. Baacosoni *. 

OJHUM M3 BaXKHBIX BONPOCOB 3ajayH O TOYCYHOM B3PbIBe ABJIAeTCA pacueT 
PaKTepHCTHK J{BH2KCHHA HeMOcpeACTBeHHO 3a (ppOHTOM YjapHOli BOHHI H 
‘peyeleHHe 3akOHa JBHKeHHA CponuTa yyapHo BowHbI. HurKe MbI jaem 
OCTHIC TIpHOJIM2KeHHbIe (OPMYJIbl, KOTOPbI€ MO3BOJAIOT paccuHTaTb Mapa- 
Tpbl (PpOHTa yaPpHOH BOJHbI AVIA JOObIX Y KaK B CJIyyae chepHyeckux 
JH, Tak HW B CJy4aAX WHJIMHApHYecKHX UH MJIOCKHX BOJIH. 

1. CpaBHeHve 3aBHCHMOCTeH CKOpOcTH Tra3a 3a (PpOHTOM BOJIHbI Uy OT 
WMyca yapHou BOJHBI fg MPH MaJIbIX fy (ABTOMOJeJIbHaA 3aaya O CHJIbHOM 
ppipe (*)) H OombMX fry (acuMnToTH¥ecKHe qdopmyyp JI. JJ. Jlaugay (5)) 
Ka3biBaeT, YTO 3aBHCHMOCTb Uz OT fz MeHAeCTCA JOBOMbHO cao pH 
pexojle OT MaJIbIX fz K OOMbIIHM fy, a B CYUae MIOCKHX BOJIH COBeplleH- 
) MeHseTCH. 

_927TO HaBOJMT Ha MBICJIb O TOM, UYTO KaK JIA M@JIBIX, TaK HM JIA Ooub- 
AX f. MOXKHO TpHOMxKeHHO CUHTATb 


eee 0) 


~ ¥ +042) yp 


e y= 1, 2, 3, cooTBeTcTBeHHO CJly¥alo TVIOCKOH, WHIHHYpHueckol MH cipe- 
YeCKOH CHMMeTPHH; a, —CKOpOCcTb 3ByKa B NOKosemMcA raze; E— BeulH- 
Ha, MponopunoHatbuHad 2Hepruu E>, BbIJeUBIeHCA IpH B3pbiBe, T. e. 
= aE, (3aBHCHMOCTb «(7{) H3BecTHa (?)); P;— HavaJIbHoe JaBJeHve B rase. 
Takum o6pa30m, Mocpeycrsom dopmyvibI (1) Mbl 9KCTpanouupyeM 3aBHCcH- 
CTb Uy OT f2, BEPHY!O JIA MAJIbIX fy, Ha OOMbIUME Fp. 

V3 ycnopua coxpaHeHHa Macc, KOJIMYeCTBa JIBHKeHHA UH SHEPrHH TIpH 
pexoye vepe3 (ppoHT YapHOH BONHbI JIA CKOPOCTH Uy, MJIOTHOCTH fg U 
BJICHHA P2. HMeeM: 


Hos < 2 (tq) = to Ps Sip HG (2) 
eee Vq br Yoiaed” Ps eer ke 


dr.\"2 
9, — HataJIbHad IWIOTHOCTh rasa; g = a? (FE) : 


4 
Tlomp3yacb (1) uw (2), MOXKHO OMpeyeHTb 3aBHCHMOCTb 2, Pg OT fa; 
rakxKe 3aKOH JIBHXKCHHA yapHo f£,(t). B OespasMepHbIX TepeMeHHbIxX 
= pr ES rs, c= ayy “pL t saKon BMKeHMA YyapHOH BOHBI ompe- 
Id€TCH YpaBHeHHeM 


GR afaak phe: Pe nh, (3) 


* Pa6bota emule He OMyOIMKOBaHa B MeuaTH. 


3akaz 955 


KoTOpoe IIpH v= 2 jaerT 
Va ae oe 
c= eh i4 Re —m(Yit SR [+e 


rye C— MocTosHHad MHTerpHpOBaHHA, KOTOPy!O MOKHO OMNpefeMHTb, M04 
3YACb ABTOMOJCJIbHbIM PelUCHHeM NIpH MaJIbIX 7. 

2. Bosee TOUHbIe POPMY Jb! AIA ONpesedeHHA XapakTepHCTHK ]IBHXKeH 
Ha (pouTe momyyalorcd Ha OCHOBaHHH Oosee TOUHBIX ACHMMITOTHYECK 
(bopMyJl aA OobUIMX paccTOsHUl. 

Aaa ccepwyeckoH CHMMeTpHu 3a- 
BHCHMOCTb U,/a, OT R MOXHO Mpej- 


100 
CTaBHTb CuleyIOWMM OOpasom: | 
1 ' 

cs 

QN 


10 


Puc. 2 


eee ee — le 
ig Bite DI tee 2S npu R<2; 


SV By (+)RViaR—mM2y1 «UPA R22. 


u 
Mopmywa (5) qaer 3akKOH usMeHeHUa aR) C IpaBHJIbHbIM aCHMITOTHt 
1 
CKHM TlOBeyeHHeM ph Oonmpumux R. 
J{na oTbickanua R(t) B CoorBeTcTBUH Cc (5) HMeeM COOTHOIIeHHA 


dR 2 Vio ay cp ee 

Fe eR ot VR 44 upu R<2; ) 
Oe esa 7 a, 

fettge— a, Vinee) +1 mpu R>2, 


rye t* — NOcTOAHHasd, KOTOpy!o caeqyer ONpeyeHTb H3 YyCOBUA coBnaf 
HHA t UpH R = 2, 

Corjacuo. (6) Obima Haliqena 3aBucumocTD R(t) upu y = 1,4: ("=—099 
Ipapuk R(t) mpeqcrapnen na puc. |. 

Hcnompsysa (2) u (5), MoxHo nafira saBucumocrh 0y/0, H: po/p,— 1 om” 
MpH pa3Hbix y. Tpaduk usmenenua u36bITOUHBIX qaBslenuit Ha (ppoHw’ 
p2/P,—1 ¢ pocrom R npu y=1,4 u y=1,2 mpegcrapnen Ha puc. | 

J\1A BbIACHEHHA TOUHOCTH TpeOXKeHHBIX BBIIE (OpMyJI MBI cpaBHHd 
PesyJIbTATBI PacdeTOB lO 9THM (POpMysaM Cc JaHHbIMH, B3ATBIMM 3 UNCIel 
HbIxX pacyeToB J. E. Oxounmcxoro, P. K. Kasakospoli, 3. IT]. Baacopo! 
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puc. | w 2 janHHble ux padoTbI HaHeceHbI KpecruKamu. TIpopeyenHoe 
BHEHHE MOKasaJio, YTO MOPpeliHOcTb B oOMpeyedeHHH p.l/p,—1 B coorT- 
TBHH C Popmyviamu (5) u (2) pH p./py—1>0,05 He npeppnuaer 5%. 
pelUHOCTb B OMpeyeseHHH R(t) elle MeHbIIe. 

[IpvOuMKenHbIi MeTOA, OCHOBaHHBIi Ha copmywax (5) nu (2), MoxHO 
HHUTb, €CJIM BOCHOJIb30BaTbCA OOsee TOUHBIMH 3aKOHAMH 3aTyXaHHA yyap- 
- BOJIH. 

3aKJIOUeHHe aBTOP BbIparkaer rlyOoky1o OvargyapHocth JI. HW. Cegosy 
DYKOBOJICTBO IPH BBINOJIHeEHHH HacToAMel paOort. 


MatematTuyecKHi HHCTHTYT TlocrymHso 
um. B. A. Creksosa 21 VI 1956 
Axayemun HayK CCCP 


UMTHPOBAHHASA JIMTEPATYPA 


+ JI. HW. Cezos, JAH, 52, No1 (1946). 2 JI. HU. Cenos, Merogu nozo6ua u pas- 
(OCTH B MexaHHke, 3-e H30., M., 1954. 3H. Goldstine, J. Neumann, Comm. 
»and Appl. Math., 8, Ne 2, 327 (1955). *H. Brode, J. Appl. Phys., 26, Ne 6, 766 
5). Jl. OT. Jiaugay, E. M. Jinspurun, MexaHuka cnmolmHbx cpexz, 2-e u3Z., 
1953. 
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Tornsaye Akagemun Hayk CCCP 
1956. Tom 111, Ne 3 


’ PHSHKA 
A. T. BAPTAHSH u H. A. KAPMOBHY 


KTPOMPOBOAHOCTb. HU SOTOMPOBOAUMOCTb ®TAJIOLLMAHHHOB 


(ITpedcmasaeno axademuxom A. H. Tepenunoim 26 VI 1956) 


Januuue y (bramolManHHOB 3aMeTHO! SeKTPoNpoBoAHOcTH, BOspacratomleli 
NOBLILMCHHH TeMMepaTypPbI MO 9SKCNOHEHIUMaIbHOMY 3aKOHY, OblvIO BHepBbIe 
HOBJIEHO OJHHM U3 apropos (*). AnanOrMunpili pesymbTaT Obl momyueH 
(*). PoronpoBoyumoctTs rantounaHHHOB Obiia OOHapyxena Bapranauom 
B 1947 r., 0 vem ymomuHaetcsa B cTatbe A. A. Kpacnoscxoro (°), Ho ee Je- 
HOe UCCIEAOBaHHe OpIO MpOBeeHO HaMH JINUIb B TocmeqHee Bpema. Doro- 
3 COAX (PTaOUMAHHHOB HCCIEAOBaa MeTOOM KOHeucaTopa E. [Tyuelixo (4). 
3 aHHOM CTATbe Mbl MPHBOAHM Pe3yJIbTAaTbI HCCMeEAOBaHHA JECKTPONpOBOL- 
H HW (POTOMpPOBOAUMOCTH CJOeB STasOWNaHHHa 6e3 Metassa (PT) uw ero mMeg- 
) (Mr — Cu), unHKoBoro (Pr — Zn) u MaruneBoro (BtT—Mg) KommueKcos. 
IccneqoBanhe MpOu3BOANMOCb Ha YCTaHOBKe, HOApOOHO OMMCaHHOli B cTa- 
(°). Cou Tommunol oT 0,1 Jo HecKOMBKUX MHKPOH ObIJIM HaHeCeHbI Ha KBap- 
70 IOBEPXHOCTb BO3rOHKOH KpacHTea B Bakyyme. IIpeqpapuTenbHO Ha 
IEBYIO MOBEPXHOCTb OblJIH HAHECEHHI MATHHOBbIe IICKTPOJbI, PaseeHHbIe 
pom | mm. OcBemlenHe NpOH3BOAN0Cb CO CTOPOHBI KBaplla. Tak Kak 3J1eKT- 
JOBONHOCTh H (POTOMPOBOHMOCTh (TaOWMAHHHOB BeCbMa YYBCTBHTCJIbHbI 
iCMOpOMy, COW NOCe HX HAHeCeHHA He H3B/MeKAaJIHCb Ha BOSAYX, a UCCIeO- 
iCb B TOM Ke cocyye. ToKu nopayKka 101% a u3MepsJIHCb C MOMOMIbIO yYCHJIH- 
[ MOCTOAHHOFO TOKAa. 
YJIeIbHad MpoBosuMocTb cuoen Or, Or — Cu u Or — Zn, nonyyenupx 
OHKOMi B BaKYYMe H MOJBEprHyTHIX JONOIHUTeEMbHOMY OOe3raxKMBaHHlo pH 
, Oblia IPH KOMHAaTHOH Temmepatype nopsyKa 10°-4* —107 om “lcm ? u Bos- 
‘ala C MOBbILEHHEM TeMIepaTyPpbl 10 3aKOHY o = oy exp (—e/2 kT), rye e= 
7—1,8 9B. Mpi nomaraem, UTO H3MepeHHad MPOBOAUMOCTH ABIAeTCA COOCTBEH- 
_ Tlonyyennpie panee ofuuM w3 Hac (*) qua Or un Or— Cu snayenus o 
Som cm‘) u © (0,87 u 1,3 9B, COOTBeETCTBEHHO) OOYCJIOBJIeHbI TEM, YTO IPH- 
ABIUAACH MeTOJUKa NOUyYeHuA CIOeB H UX OOesraxKUBAHHA He NOSBOMAIA 
ITbCA JOCTATOUHO MOMHOFO yaeHua KuCOpoya u3 coeB. HegxaBuo Jun 
apdbuT (°) ucceqOBasIM TeMNepaTypHY!0 3aBMCHMOCTH COOCTBEHHOH MpOBosu- 
‘HM MOpowka OT B MepeMeCHHOM MOVIe BbICOKOM YaCTOTHI H MO YYHIH € = 1,5 5B. 
JICHHOe HAMM HeCKOJIbKO Oombiuee 3HaueHHe (1,73 9B), BepOATHO, OOycsOB- 
) BJIMAHHeM TlepeXOJHbIX CONPOTHBJIEHHH. 
Tonyuntb B Bakyyme (104 mM pr. cr.) col Pr — Mg, B AocraTounoli Mepe 
OHI OT KHCMOpOsa, He yaeTca, Tak Kak Or — Mg uckM0UNTeNbHO 4yB- 
TejleH K KuCMOpoxy. Tlostomy upoBoyumocth Or — Mg mpespilasa MOUTH 
00 pas NpOBOAUMOCTS MpOUX PTasolWManHHOB U SHeprudA akTHBauMM Opla 
2B. 
\Opa6oTKa MeTAaJIIMYeCKHX KOMINeKCOB TaOUHaHHHOB B KHCOpoye Mp 
reHuu oT 0,5 70 450 mm u Temmepatype 150—200° BbisbiBaeT pe3koe yBemuye- 
alekTponposoguHoctu (B 104—10° pas) H yMeHbUeHHe ©, 3aBUCAIee OT KO- 
cTBa CopOupoBaHHoro Kucmopoya. IIpu apsenuu KuCMOposa 450 MM JIA = 
A MOyueHb! 3HaueHHA: 1,0 9B Anz Or — Cu, 0,73 3B yun Or— Zn u 
9B Jia Or — Mg, Onu3ko coBnaarollMe C NOJYYeCHHBIMH PaHee Pe3syJIb- 
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raramu (1). CieqopaTembHo, BBeeHHe KUCOpofa B C/IOM Or — Cu, Or 
u Or — Mg npusoquT K NOABJeHMIO B HHX MpHMeCHOM MPOBOAMMOCTH. | 

O6pa6orka Of R KUCMOpOse TakxKe CONPOBORAaeTCA YBEMMYCHHEM MPOBOR 
MOCTH, HO CpaBHUTebHO HeOobUIMM. B oTAMYHe OT MpOdHx (pralounaHne | 
9HEprHA AKTHBAaMH pH STOM He yMeHblllaeTca, a BOSpactaeT Ha 0,2 ob. F 
KaxkeTCA, UTO HeEOObUIOe YBeMYeHHe NpoBo_uMocTH PT B KHCMOpose OOycay, 
jleHoO caleaMH MeTaslMMYeCKUX KOMIMICKCOB, OCBOOORMTBCH OT KOTOPBIX 7} 


yilaeTcs BOSPOHKOM B BakyyMe. YBeMUeHHEe SHEPIMH AKTHBALLMM, KaK M pal 
ise bok oe (1), mpumucpipaerca elicTE 


KucJOpowa B MpomMexkyTy 


Doron poBO,HMOCTbh 
TCJIbHO OOe3rarKeHHbIX CJC. 
(pTaJIOMMaHHHOB OYCHb Ma 
pakTuyecku OesHHepmHo 
B Takux cjloax HaOsrO] 
o6pa3s0BaHHe OObBEMHbIX 3¢ 


OMHOCUTEN OH. womouybcmbumenbHocin 


4 OB KaK pH MpoxorxKjeHih 
as rr, TeMHOBOFO TOKa, TaK H 
8 a3 TOKa. 
ao tale OG6pa6oTKa C0eB B KHC 
ke poye ycuauBaer He TOMI 
= 02 TEMHOBOH TOK, HO H CoToTo} 
g Tlocnequu, B  3aBHCHMO 
8 OT KOJIMYeCTBa MNOFJIONeHH 
SY KHCIOposa, MO*KeT ObITb Yel 
“ meu B 102—103 pas, Ogiak6} 
0 YBeJIMYeHHeM COJepKaHuA K 


500 600 700 600 500 mp Jopoqa B CMO OTHOLICHA 
. (bOTOTOKa K TeCMHOBOMY TO 


< pene ; ; layaer. Tlomspu3alvoOHuHe 
wr. 1. Oranouwanun 6e3 metamia. 1 —xKpnpaa al 
HOrJOWLeHHA BOSOrHaHHOrO csiod; 2 —cneKTpaubHOe ABUCEE 2 emigre 7 
pacnpedenenne potouyscrautembHoctu (/,/L) gaa HO OTCYTCTBYIOT. *iabJOAas 


TOHKOFO COA. C. M4; J—ip/L aA Toro xe SaMCTHOE = = 3. all a3 [bIBAHHE Rae 
YCTAHOBJICHHH CTauHOHapHe 


cporotoKa. J|na oqHOroO 4H TOR 
2Ke COA BPeMA YCTAHOBJIeH 
oe CTawHOHapHOrO ~oToToKa Bog 
pactTaeT C yMCHbIICHHeEM HHTCHCHBHOCTH OCcBeleHuA. YObIBaHHe (POTOTOKA NOG 
MpeKpauleHua OCBeLeHHA MOMGHHAeTCA THnepOomMyecKOMy 3aKOHy. 
J\a porotoKa 3aKOH Oma BbINOAHAeTCH TOMDKO B NOmAX Jo 1000 B/em. 
OouIbIIMX HaMpAXKeHHOCTAX (OTOTOK pacter GpicTpee, YemM 10 3aKoHy Oma. ~ 
*B wuuteppane Temnepatyp ot 0 go 150° sasucumocrtb cboroToKa (ip) OT TEM 
mepatypbl ceyeT 3akOny tp=a exp(—ey/2K7). na uccneqoBannbix crasoul 
HHHOB .€p HaXOAUTCA B Mpezenax 0,5—0,65 9B. IIpu remneparypax nuke 
HaOsMOMaercsHh OTKJIOHCHHE OT SKCIOHCHIHaIbHOM 3aBHCHMOCTH. 
MororokK CBA3aH C MHTCHCMBHOCTbIO OcBemleHuA L cooTHOWIeHHeM ip= Ke 
Ja cm0eB, CBO6OJHbIX OT KHCOpoya, 7 O1N3KO K |. Ilo Mepe yBeruyuenua cosepr 
*KAHHA KUCMOPOa N NpHOmMKaerca K 0,5. Tipu nocrosHHom cojep»xKannu KUCH 
pota M He 3aBUCHT OT JVIMHbI BOMHbI MH OCTaeTCA MOUTH MOCTOAHHBIM pH WSMe 
H€HHM HMHTeHCHBHOCTH OcBelmleHua I : 1000. 4 
BBuyy «HelMHeiHocTH» (oTOTOKa OTHOCHTeNbHaA (pOTOUYBCTBUTeIbHOCT! 
oObIMHO BbIPaKaemaa OTHOMeHHeM iy/L, OKa3bIBAeTCHA (PyHKWHel HHTCHCHBHOCT 
mayaioulero u3yyeHHA. OANako, NIPHHAMaA BO BHUMAaHHe, 4TO Nn NOUTH He 3 
BUCHT OT JWIMHbI BONHBI (B Mpewqemax MOMOCHI NOrMOMIeHHA) HM OT HHTeHCUBHOCT 
OcBeleHHA (B AOCTaTOUHO WMpoKUX Mpesenax), 3a Mepy OTHOCHTebHOL ord 
TyBCTBHTCIBHOCTH MOKHO IPHHATH He 3aBucaee OT L BEIpaxkenne iy,” /L. Pa 
CUHTAHHBIC TAKHM CIOCOOOM CII€KTpaJIbHble KPUBbIe (OTOUyBCTBUTEMbHOC 
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cio#, uTo uw 2, Hoc n=O, 68; 4 — (110068 77 aa 
TOPO Ke CiOA, ITO H 2; 5— i"/L A TOJICTOFO COA 


a 


€B, ONTHYCCKaA MJIOTHOCTh KOTOPBIX MeHbue 0,5 (TOHKHE COM), YOBJIETBO- 
TeIbHO COracyroTcH CO CNeKTpamMu morsomenua (puc. 1). 

YcraHoBlenHad JA TOHKHX cOeB KOpperauusA M@*K]LY *CIEKTPaJIbHbIMH 
BbIMH MOPOWeHHA HW OTHOCHTeIbHOM (hOTOUYBCTBHTeIbHOCTH OTCYTCTBYeT 
PovicTbIxX C0eB. Kpupan 5, OTHOCHIaAcH K TOJICTOMY C/OIO, MOKa3bIBaeT Ta- 
ive BbIxXOfa PoToToKa B OO6NacTH CHJIbHOrO NormomeHus. 

B oOulacTH AMHHOBOMHOBOrO cHaga toTOUyBCTBHTebHOCTH ycTaHoBsena 
HeliHad 3aBHCHMOCTb MexKy JOrapHMOM (pOTOYYBCTBUTeEIbHOCTH H JWIMHOL 
mpl. Cormacuo Moccy (7), qauHa BOs, Avia KoTopoi uyBcTBUTebHOCTS 
WaeT HaNOJOBHHY OT ee BeHUMHbI B 

KCHMYME, IIpeMecTBYIONeM 9KCTO- Ta6auna 1 
HIMaJIbHOMY TaeHHIO )y),,  MOxKeT 

Tbh HCNOJb30BaHa JIA ONpeqeieHuA ea gprs 
THYCCKOH SHEP aAKTHBaWHH ey, 

HHHOBOJIHOBOH TpaHHUbl doTompo- P f 
WMMOCTH). SHaveHna dy, onpesems- Ma 2 
a lO CM€KTPaJIbHbIM KPHBbIM (OTO- 

BCTBHTCJIbHOCTH, MOJYYCHHbIM WIA 


KpacuTewb At} 


HKHX CyOeB. Or 750 4,65 1,61 
Jia onpesenenusa ontuyeckoli sHep- ne - a Ne a fae 
HM aKTHBalMH Mbl BOCNOMb3OBANHCh gr _—Mg| 820 1754 1°53 


KX%Ke MeTOJOM «poTosmeKTpHYeCKHX 
AMBIX» (Ey). McTouHHKOM u3nyueHnA 
MM STHX U3MepeCHHAX CyKHa TemmepaTypHaad wJamna c BombipamosBoli 
HTOH. J] c0eB OMHOTO H TOTO Ke KpaCHTeIA, HMeIOWINX pa3Hble 3Haye- 
iA Ml, HAKJIOH CPOTOSeKTPUYeCKHX IpsAMbIX Ig (ig/T?)=f(1/T) oKka3piBaetca pas- 


m. Ec Ke HaKJIOH OMpeenaTb oT 3aBucuMoctu l1g(i,"/T?) = f(1/T), To on 
-3aBHCHT OT N HW ABJACTCA XAPAKTEPHOH NOCTOAHHOH JA JaHHOTO KpacuTela. 
V3 ta61. 1, cosep»xKame nowy4yeHHbie COOHMH MeTOJaMH BeNHUHHbI ONTHYe- 
MX SHeprHH aKkTHBAalUu, CuleyeT, YTO OHH HaAXOJAATCA B XOPOIWeM COrlacHH 
yr c Apyrom. b 3 

OQuepruu aKTHBAH, MOJYIeCHHbIe H3 TEMMepaTyPHOM 3aBHCHMOCTH IJJIEKTPO- 
OBOJHOCTH, B CpeqHeM Ha 0,2 9B Goble, YeM IIpHBesellHble B TAO. 1, YTO 
JACTCA JONOMHUTEJIbHbIM TOATBEPKACHHEM HAMHYHA MEPeXOAHbIX COMPOTHB- 
HHH B HCCJI€AOBAHHbIX CJIOAX. 


ToctynHw10 
14 VI 1956 


WHMTHPOBAHHASA JIMTEPATYPA 


Pa T. Bapranau, )KOX, 22, 769 (1948). *D. D. Eley, Nature; 1627819 
Sa eDmitley, G--D..Parfitt,.M Y. Perry, D..H.-T aysiu m, Trans. 
rad. Soc., 49, 79 (1953). % A. A. Kpacuospcexkui, Hsp. AH CCCP, cep. 6uou., 
3, 377 (1947). *E. Hyueuxo, JAH, 59, 471 (1948). 5A. T. Baprauan, 
DX, 20, 1065 (1946). °®D. D. Eley,G. D. Parfitt, Trans. Farad. Soc., 51, 1529 
55). 7? T. S. Moss, Photoconductivity in the Elements, Butterworths, 1952. 


Jloxaagn Anagemun nwayrk CCCP 
Ra 1956. Tom 111, Ne 3 


ss 


Ujen-Koppecnonzent AH CCCP E. ®. FPOCC u B. HM. 3AXAPUEHA 


JIMHEMHbIM W KBAXPATHUHBIN 9®PEKTbI SEEMAHA 
HW AWAMATHETH3M 3KCHTOHA KPHCTAJIWJIA 3AKHCH MEIN 


B nocmeqHee BpeMA MHOFOUNCJIEHHBIMH HCCIeQOBAaHHAMH T0Ka3aHo (?,’ 
UTO y pala NOJYMPOBOAHUKOBbIX KPHCTAJIOB Ha TpaHule CNJOWHOFO NOTION, 
Hua HaOOsalorca y3kue WHHHM. C OCOOeCHHOM OTYETJIMBOCTbIO TAaKOH AUCKpePy 
HbIM CNeEKTp HaGsMofaeTCA IPH OXNAaKCHHH KPHCTAJIJIOB AO TeMNepaTyPpbl XK 
KOTO retusa. Pag cooOpaxkeHnHi MOSBOIACT HCTOJKOBaTb 9TH CIICKTPbI Kak OF 
THYCCKHE CMeKTPbI BO38OYKACHHA YKCHTOHOB B KPHCTaJIIMYeCKOH pellerK 
B nouib3y TaKOrO MpesnosOKeHUA TOBOPAT Tak%Ke WCCMeEOBaHHA NO U3y4eHH 
CleKTpaJIbHOroO pacnpeseneHua tOTOMpOBOAUMOCTH B KpHcTamnax CdS u HgJgi 
B 9THX ONbITax HaOMOasicA PA] MAKCHMYMOB BHYTPeHHerO (oTos*pekta, COB} 
WaawulAx C JMHMAMM OMTHYECKOrO NOTOULeEHHA Ha Kpato OCHOBHOrO MOrwony 
HHA Kpuctasua (*), T. e. HaOmOfalacb KapTHHa, aHaJOrM4Han adpeKty, He 
6m10yeHHOMy AmKepom u Tadrom (*) np u3ydeHHH BHeWIHerO oTosddekta Bi 
OKPallleCHHbIX ILeNOUHOraJIOMHbIX COAX. Kpome Toro, B ONbITaX MO JIKOMHHe 
IeHILMH, BbINOTHeHHbIX puto (°) 4B Hamel sa6opatTopun (8), OpiH OOHapy Kew 
9KCHTOHHbIe JMHUH. B HeKOTOpbIX KpucTamax CdS [puto na6stogan B CneKT, 
W3J\yueHuA 7 TOHKHX JIMHHH, M3 KOTOpbIX 6 OOpa3syloT KBA3HBOAOPOAH YO CepuK 
mpuyem 3 43 HHX — HavOosee KOPOTKOBOJIHOBbIe — COBNaaiwoT C JIMHHAMI 
HaOJOJCHHBIMH B Mormomenuu (7). B HgJ2 Ha6moganucb (°) [Be TOHKHE JHHI 
H3J1VYeHHA, COBNasaoulMe C JMHHAMH TOTMOMeHHA. OTH AMHHM eCTeCTBeHH 
CBA3bIBaTb C AHHHTHJIAWMEM IKCHTOHA C H3yYeHHeEM CBeTAa. 

O,HHM 43 HaHOosee HHTepeCHbIX OOBEKTOB JIA H3YYCHHA SKCHTOHHOLO MC 
TIOWeHHA CBeTA ABJIAIOTCA KPUCTaJJIbl 3akucH Megqu. B TOHKHX MwacTHHKak} 
CuzO npu Temnepatype 2%xHAKOrO az0Ta yalocb HaGwOAaTb Be cepun JHHHE 
NOPIOWleHHA: OAHY B xXKesTON vacTH CeKTpa (2xKeuITaA Cepua), APyryt B 3eeHow| 
(senenad cepua). Oka3aocb, 4YTO YACTOTHI JIMHMi STUX CepHl XOpOMIO yOBNes} 
TBOPAIOT CepHaIbHOM 3aBMCHMOCTH BOJOpORONOAOGHOrO aToma: 


Re 
DKeTadt cep vy = Yoo — 2 = 17460 ~ 7 (cw), == 12 ee 
R 2 
SeneHat CePA Yn = Yoo — aa = 18507 — —< (on™) nies 27 ae, 


TYE Yoo — UACTOTA TPpaHHUbl CepHU, COOTBeTCTBYIOMIaH Mepexoqy seKTpPOHa | 
B CBOOOAHYIO 30HY, R3xe — MOCTOAHHAA, AHANOPMYHAA MOCTOAHHOT Puy6epra. | 
Oxa3asocb, UTO MepBasd JMHUA 2%KeNTO cepuu (n = 1) cubHO oTcTymaeT oT BOF 
QOpoyonoxoOnoh 3aBucuMocrTu. 

IIpu oxsaxqeHHu KpucTama JO Temmepatyps 1,3°K, Korqa mHHMM cepuit 
cy KaloTcs, yasocb HaOtOAaTb NO 10 unenos xesTol cepuu (7). Bricume ueHbh 
CepHM C OOMbUIOH TOUNOCTHIO YAOBJETBOPAIOT BOLOPORONOAOGHOH 3aBHcHMOCTH. 

Tor ak, 4TO ONTHYeCKHH CIEKTP 9KCHTOHA XOPOWIO HpecTaBAeTca BOMO-. 
powonoxoonon cepuei WHHMM NOrMoMeHuA, FOBOpHT O TOM, TO B Kpucrase 3a= 
KUCH Me€JM SKCHTOH, 10 Kpalinel Mepe JIA BbICOKUX BOSOYKJCHHBIX COCTOAHHH, 
MOXKeT ObITh NPHOMWKEHHO NpescTaBsen Mojenpio Morva, T. e. MOXKHO paccmaT 
PHBaTb SKCUTOH KaK CHCTeMY SJIEKTPOHA H JbIPKH, BSaHMOJeHCTBYIOWINX 110 3a 
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_Kyuona B cpeye c qusmeKtpuueckoli moctosHHoli &) WH JBHTarouluxca Bo- 
OOmero WeHTpa TaxKecTH. CormacHo Takoii MOJemH NOcTOMHHaK Roe AAA 
"OHA paBHa e 


Re se (1) 


19 

¢ — noctosnnaa PuyGepra; nyp— noKasaTetb MpeOMCHUA, paBupili WIA 

2,5; m — Macca 3JIeKTpOHa B BakyyMe; » — 9pekTHBHaA MpuBeyennasn 
# y 


| 0 heel 
4 9KCHTOHA, KOTOPad ONpeReAeTCA COOTHOIMMeHHEM a i Sy Py H po— 
My Ue zs 


’ 
KTHBHBI€ MACCbI 3JICEKTPOHA HV JbIPKH. 
N€ACTBHEM TOTO, YTO SJIEKTPOH Hi bIPKa B3aMMOJelicTByIoT M0 saKony Ky- 


-B cpeje C AUSIeEKTpHYeCKOH MOCTOAHHOL © = nj, ABIAeTCH yBerMUeHHE 
yca OpOuTbI SKCHTOHA B Ey Pas M0 CpaBHeHHI0 C OPONTOI H307HpoBaHHOrO 
a, TaK UTO 


° 


2 


Toxe = £o ue? ee (2) 
> » — adekTHBHAaA NpuBeyenHHasd Macca 3KCHTOHA, paBHan 0,28 m yaa 
oH cepun. M3 dopmysi (2) cmeqyet, 4TO payuycbl OPpOuT SKCHTOHOB JIA 
IHX KBaHTOBbIX YHCe JOCTHawT BeJIMYHH B HECKOJIbKO COT aHIcTpem. 
CMEACTBHE OOJbIIMX PAaSMePOB IKCHTOHA YaOCb HaGMOAaTb 2dcexr Irap- 
a JIMHHAX IKCHTOHHOPO NOPOWeHHA MOA AeCHCTBHEM CPpaBHHTeJIbHO HeOOJIb- 
Tlosielt, MPHJIOXRKeHHBIX K KpuctTary (8). 
la BbICOKHX WieHax CepHH ABJICHHe HaOOAaeTCA YKe IPH HalpsAxKeHHOCTH 
(E = 5 xs/cm. Boubuiaa BeMunHAa OPONT SKCHTOHA MO3BONHIa Ha6MOAaTb 
‘KT HOHH3alHH 9KCHTOHA SJICKTPHYeCKHM TovieM. Y Ke HaUHHAA C HallpsKeH- 
Mu noua E=6 KB/cM Had ofaeTCA MOCTeMeCHHOe HCUCSHOBEHHE BbBICIUHX YWICHOB 
HW, Ha KOTOpble HaBuraeTca KpaH OCHOBHOrOo norsomeHuA. Ilo mepe yse- 
HHA MOA Kpali NOPMOULeHHA 3aXBaTbIBaeT BCe OOJIbINee YHCO YIeCHOB Ce- 
Tak uTOMpH nomax E = 25 — 30 kB/cm OT *KesTOH cepHu ocTaeTca Bcero 
imeHa: 1 = 1 un = 2. OTO ABMeHHEe BbLIPbIBAHHA J/JCKTPOHA' MOJIeM, Kak 
CTHO, HaOs10aeTCA HW B ATOMAX, HO, Kak CuleqyeT u3 onbITa Paym dou Tpay- 
epra (°), MpH o4eHb OoubwMX NOoIsx nopsyka E = 1000 xs/cm. 
[pH HCCIeOBaHHU BJIMAHHA MarHHTHOPO NOIA Ha CIe€KTP 9KCHTOHA MbI Ha- 
laid ABJIGHHe, KOTOpoe OOHapyxXuBaetcA OarofapxA OobWUOH Be HYHHE 
IT 9KCHTOHA. Pe3yIbTaTbI STHX HCCIeYOBAHHH KPaTKO H3JaraiorcsA B HaCTOA- 
cooomeHHun. 
\IbITbI WO UCCIeAOBAHHIO BJIMAHHA MAFHUTHOYO MOJIA Ha CIeKTPp 9KCHTOHA * 
OUNUCb c MacTHHKamu Cu,O Ttommunol B 100 uw mp Temnepatype 1,3° K. 
Ie@MOBaHHA BeIMCb CO CMeKTpaJsIbHbIM UpHOopom c yucnepcnel 1,5 A/mm. 
SIUHMHICA B HalIeM paCHOpAXKeHHH MAalHHT NO3BOJAJ CO34aBaTb NOJA MO 
JO aspcr. B mpomexytTKe 38 mm **. IIpm Takux yCNOBMAX S9KCIepHMeHTa 
yaslocb ycTaHoBntTs (11,*), uro MepBbIii WIEH 2KeJITOM CepHM 9KCHTOHA B Mar- 
OM oe pacienssaerca Ha Tpunsuer. MccneqoBpaHuA B NOJAPH30BaHHOM 
» MOKA3aJIH, YTO STOT TPHMWeT COCTOHT, KaK OObIYHO, H3 HECMeLIeHHOM JIH- 
B <-KOMMOHeHTe HM WyOmeTa B o-KomMnoHeHTe. IIpH MarHUTHbIX MNOJIAX 
27000 sper. paccTosHHe Me2KJy COCTABJIAIOUIMMU AyOneTa Nomyuaetcs 
mm AA = 1,0 A (cm. pue. 1), 
HauHTebHOe cyxKenve WHHUM mpH Temmepatypax 1,3° K uw mpumenenue 
rporpata OoubWOH Aucnepcuu NO3BOMHIM HAaOMOLaTb 3CeCMaHOBCKOe pac- 
leHue He TOJbKO Ha y3KOli NepBOli muHuH cepuH nm = 1, HO WM Ha Apyrux 


aX CepHH. 


* Teopetuyeckoe ucceyoBaHne apdekta SeemaHa 9KCHTOHA MPOW3BeuIH A. TI. Camoito- 
JI. A. Kopex6sur (7°). 
* ABTOpbI BbIPAxKAlOT IIPHSHATebHOCTh 3aBeLYIOWleMy KPHOreHHOH AaGopatopHneli Pusnko- 
yeckoro HHcTHTyTa H. M. Peiinosy, c KOTOpbIM OHH HaYHHaJH 9TH ONBITbI H KOTOPbIH OKa- 
OOJIbIMYIO MOMOMb B HX OCYMeCTBJICHHH. 
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Ham yyanocb ycraHoBuTb felicTBHe MarHuTHOrO NOTA Ha WJICHI 2KedT 
cepuun = 3,4, 516 (1%). Pactenenua wiena cepuu n = 2 43-34 eFo OOuIbI 
IIMPHHbI YCTaHOBUR He yfanocb. B MarHuTHOM nome WMHUU N = 3, 4, 5 pact 
JIAJIMCb Ha yOueTH!. MlomapusalHoHHble HCCIeEOBAHUA NOKasaJIH, YTO 9TH My 
JeTb!I HAGOMalOTCA KaK B7-, TAK H B O-KOMIOHEHTAX, IIPHYeM COCTABJIAIOMINE fy 
e@TOB B OGeHX KOMMOHeHTAX COBMaaioT, T. ©. KapTHHbI pacilenJeHud By 
HW o-KOMMOHeHTaX HJCHTHUHDI. “a 

He ucksmoueHa, O4HaKO, BO3MOXKHOCTb, YTO paCCTOAHHA MeK Ly COCTAaBI 
WMH yOAeTOB 7- H o-KOMMOHEHT He COBCeEM OMHAKOBbI H YTO 3CCMAaHOBCK 
pacilenmeHue ipegcTaBuaeT COOOH KBapT 
OUeCHb OJIH3KHMH 7%; HW o-KOMMOHEHTaMH, & 
TOpble He pa3pelllaiorcA Ha HallMX CHEK 
rpammax. Pacctrosuue AA mexy KOMMO) 
TaMH jyOmeTOB B Mpeyesax OumMOOK 3M 
HH OCTaeTCA MOCTOAHHDIM JIA BCEX 
YJIeHOB cepuw uw paBHo 0,84 A Tipu ma 
Hom noe H = 28000 apcr. B gocrare 
CHJIbHbIX MOJAX JIA UIeHa cepuu n =6 
6mrofaeTca Gomee CMOMKHAA KapTHHa — 
menmeHua. JlyOneTHoe paculeneHHe 3) 
YCJIOMKHACTCA MOABJICHHeEM JBYX Ooviee | 
ObIX KOMMOHEHT OJHOH C KOPOTKOBOVJIHC 

y 200. 400 + ~«©<600 BOG MW ipyrou C JJIMHHOBOJIHOBOM CTOPOHBI 

HO IG ore geta. KaptuHa pacilenieHua JIMHHMH n= 
OJMHaKOBa B T%- H o-KOMMOHeEHTAaX. Pacci 
Puc. 3. J\wamarnuTHoe cmeuwjeHHe HHC MeK]Y COCTABJIAIOUIUMU ayOneta ' 
«ILCHTPOB TAXMKECTH» SECM AOR CRIA Koe, Kak 4 AIA OCTAaJIbHbIX UICHOB cep 
rounowerr erenos,| earl cePHM paso 0,84 A npn H = 28 000 & 
ae NER ORG Reece J{MHHOBOJIHOBaA KOMIOHEHTA OTCTONT 
OlmKanweH cocTaBsiouell AyOnera 

0,8 A, kopoTKoposHoBan Ha 0,7 A. 

Kpome oOpryHoro pacilenieHia 3eemana Mbl OOHapyXusH ele OHO Ml 
pecnoe sapsenne ('*). Unenbi cepuu, pacujensaacb B MarHHTHOM Nove, CMe 
CH B CTOPOHY KOPOTKHX J\IMH BOJIH OTHOCHTEbHO CBOerO MepBOHAaYabHOrO 
JIOKCHUA IPH OTCYTCTBHM MarHHTHOrO MOA. DTO CMeuleHHe TeM GovIbILe, 
OOJIbLIe KBAHTOBOe YMCIO N COOTBETCTBYHOMerO UeHa CepHH, YTO XOPOIIO 
MeTHO Ha CleKTporpamme puc. 2. BenwunHa CMenLeHHA IA JIMHMM Cepun 1 
nosyuaetca nopsyKka 0,6 A npn H = 28 000 apcr. 

VismMepenua BeIMYHHbI CMCLICHUA «ILEHTPOB TAXKECTHY 3CCEMAHOBCKHX KOM 
HeHT (jyOuleTOB) BNOJAX Pas HUHOL BEMUHHbI NOKa3aJIH, ITO CMeLeHHe BOS 
cTaeT Kak H®, T. €. NPONOPWHOHAIbHO KBapaty Nossa (cM. puc. 3). Ito yKa3biB 
Ha TO, YTO, KpoMe OObIdHOrO 3eeMAHOBCKOFO PacHeMIeHHA, B CIEKTPe SKCHT 
HaOwoqaeTcA Tak Ha3biBaeMbIli KBaqpaTH4HbIii 9tbeKT Seemana, KOTOpbIll, F 
M3BeCTHO, CBA3AH C MaMarHeTH3mMoM. Kak culeqyeT 43 TeEOpHH MaMarHuTH 
KBapaTH4Horo appexra 3eemana(?’), BemM4HHa AMaMarHUTHOLO CMeILeHHA TD 
NOPUMOHAIbHa KBaApaTy Ppauyca OpOuTbI seKTPOHA, a CNeOBaTeMbHO, F 
BepTOM CTeMeHH KBaHTOBOrO 4HCa n*. JleiicrBuTesbHO, H3MeHeHHe MArHUTt 
SHEPrHM BCJIeACTBHe [MaMarHeTH3Ma aTOMa paBHO 


Wie 2 8p) 


~ 8me2 


Ecam HaOsoaemMoe HaMM cMelIeHHe JelicTBUTebHO BLI3BAHO y\MamMarue rH 
MOM 9KCHTOHA, TO JOJDKHA HaOJIOMaTbCA 3ABHCHMOCTb BeEIMUMHbE CMeILeHHA 
n*. Kak Noka3piBaeT prc. 4, BeIMYMHa CMeLLeEHHA 3eCeEMaHOBCKUX KOMMOHE 
B CHEKTP€ SKCHTOHA JCMCTBUTEbHO NPONOPUHOHaTbHa n4 pH aHHOM Mose. 

M3 cka3aHHoro cileqyer, 4TO JMaMarHUTHOe CMeWLeHHe B aidekte Seemé 
SKCHTOHA OUCHb BEJIMKO, TAK Kak HaOwMOMaeTcA ye Y UNeHa CepHH C KBAaHTOBI 
YHCIOM N = 3, B TO BPeMA KaK B ATOMHBIX CIeKTPax STO CMeIIeHHe, KaK MOKa: 
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onbite! JKenkuHca — Carpe w Xaptunra — KaunxenGepra (14), Ha6mo- 
(CH JIMWb Ha OYEHb BbICOKHX WieHaX CepHH.3ameTHOe CMeMIeHHe VIA HaT- 
, HaOsOfaloch NpHOM3uTeMbHO MpH n = 20. Bro mOKas3blwaeT, UTO Ha- 
H€TH3M 9KCHTOHA BCJIEACTBHe eo OOJbIIMX OPOHT OUeHb BeHK. 

WvaMarHuTHoe CMelIeHHe B CIeKTpe SKCHTOHA AaeT BOSMOXHOCTH OMpeje- 
b pajiuyc skcuToHa. M3 Hawinx OMbITOB CulexyeT, UTO HaMarHHTOe CMeLLeHHe 
Tpa TH>KeCTH 3€CMAHOBCKHX KOMIIOHEHT YWreHa 
iTOH C€PpHH 9KCHTOHA C KBaHTOBbIM UHCIOM 
-=5 paspHo 1,8 cm! npu H = 28 000 9pcr. 
(CTaBIAA 9TH UMCIeCHHbIC aHHble B opMy.ly 
| MbI TIOJYUYHIM, YTO BeNMUMHA paquyca 9KCH- 
a JWI WieHa cepunn = Do papya> roxe=.200 A; 
MUHHA pauyca JIA TOTO xe BOsOyxKTeHHOrO 
(OAHHA IKCHTOHA, BLINHCICHHad U3 (OpMY.IbI 
| clleqyromet u3_moyenn Motta, oKa3aacb 
HOW foxc= 280 A, 4uTO: xOpouio cormacyetca c 
‘MCJICHHBIM H3 J{HaMarHHTHOTO CMeLICHHA P5xc, 
a yuecTb MpHOWMKeHHbIM XapaKTep BbIUHCJIe- 
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Fs 
TakuM o6pa30M, sBJeHHA, ONMCaHHbIe B 
A CTaTbe, MOK@3bIBalIOT, TO B TBeEPAOM Tee Puc. 4. JlwamarnuTHoe cme- 
CTBHTCJIbHO CYUIeCTBYeT KBa3HYaCTHIa SKCH- WeHHe «ueHTpoB  THrKeCTHD 
» OOJlaaiollad CBOMCTBAaMH ATOMHOH CHCTeMpbI. 3°CM@HOBCKHX KOMMOHeHT 4ue- 


3 HOB K@JITOH CepHH 
JICTBO° B 93STHX CBOHCTBAX TaKOBO, UTO B Kak yHKuHH SerseSTON che: 


KTpe€ SKCHTOHA VJlaeTCHA HaOJt0aTb BCe€ xXapak- Me€HH KBaHTOBOrTO HCA n 
HbIe JIA ATOMHBIX CICKTPOB SABJICHHA, B TOM 

gle TaKHe, KaK HOHH3alHiO SKCHTOHA IICKTPHYeCKHM TOeM HW WHaMarHuT- 
» CMeELIICHHE SKCHTOHHBIX JIMHHH. OTH ABJICHHA, Kak CuleyeT H3 HallIHX OMBI- 
» WerKO HaOsofaTb B Cyyae- TBepforo Tela, TaK KaK OpOUTbI JKCHTOHA 
a3],0 OOJbLIe OPOHT H30HPOBaHHOrO aToMa. 

Mpi 61arogapum mpod. IT. I]. Ilapunckoro 3a Apyxeckyto JMCKyCCHIO HeKO- 
bIX TEOPETHUCCKHX BOMPOCOB, OTHOCAIIMXCH K HALIMM SKCMepHMeHTAJIbHbIM 
yulbTaTaM. 


@yv3HKo-TeXHUYeCKHHM MHCTHTYT Tloctynusto 
'- AxajemuH Hayk CCCP 4 VII 1956 
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’ JIJoxnayn Akagemuu nayk CCCP 
~ 1956. Tom 111, Ne 3 


B. H. ECEJIbCOH, H. fr. BEPE3HAK u M. WH. KATAHOB 


4A-TEMMEPATYPbI PACTBOPOB H30TONOB FEJINA 
(ITpedcmaeaexo axademukom JI. I. JIanday 28 V 1956) 


TlonmxKeHve Temmepatypbl 7, (basoBoro nepexoja Hel — Hell c yseany 
HHeM KOHUeHTpaunM He*® 6bii0 OOHapyxXeHO HECKOJIbKO JIeT Ha3say (Ss 
B yka3aHHbix paOorax MpM HCMOJb3SOBaHHM pa3JIMUHbIX MeTOJOB perHcrTpally 
T, OblulI OXxBayYeH UIMpOKHU juamase 
KOHUCHTpalwi xXx, UYTO aslo BO3MOx 
HOCTb OCTpOMTb KpHBy!O 7, = 7, (%, 

B cBxa3H Cc OuJlyYeHHeM  \aHHbh: 
HeEOOXOJMMBIX JIA MOcTpoeHHaA uarpal 
MbI COCTOAHHA X%KUAKOCTb— Nap CHCTeM 
He? — He? (7,5), BbInCHHacb elle Ode 
BO3MOXHOCTbh ONpeseJIeHHA 3aBHCHMOCT 
T (Xx). Peub nyer 06 u3n0Me Ha kp 
BOH yllpyrocTb Napa — Temleparyps 
KOTOPbIH J(OJIKeH HaOsIOaTbcA B A-TO! 
Ke pacTBopa. 

J\eicTBHTeIbHO, B TO BpeMA Ka 
Ha KPHBOH 3aBHCHMOCTH yipyrocTH Nap 
OT TemMlepaTypbl Aviad uuctoro Het i-Tos 
Ka XapaKTePpH3yeTCA H3JIOMOM IpOH3BO] 
Hol dP°/dT, Ha KPHBbIX 3aBHCHMOCT 


TlaplWasbubIX JaBJeHHii HU TOJHOPON, 
JaBJICHHA paCTBOPOB MH30TONOB TreJl 
' B }-TOUKe mponsBoyuble dP;/dT, dP,/d 
he He. eseag pemier een ioe tha, 4 4P/dT vepnar ckayKu. Sto caeaye 
7p 13,406 Co eine ie M3 oOulero TepMo_uHamMueckoro pate} 
CMOTPpeHHA, MpOBefeHHoro B (?) (H MO3Ir} 

: tee 64(°)). Ph 

Ecau uepes 9 '0603HauHTb TepMoq_uHaMuueCKHH NOTeHuHan Ha ony) 
yacTHLLy pacTBopa, TO, MpHpaBHuBasd xXuMMYecKHe ToTenuManbt He® uw Het} 
B JIByX (pa3ax, JlerkKO Nomyantp: 


ol CBDR. 
O1lnP 2 * 
T,A £ = ian. ta 
Bee oo tnd SF 55 


* Ckayok BTOpoi mpousBo,no 079/0T Ox,, MOXKHO CBA3ATb CO CKaYKOM TenvioeMKocrh 
Ac, (?): . 
‘A 02 _ tac OT, 

OT Ox,, d Sees 


2K 
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)Ymuoxwad meppoe ypaBuenve (1) Ha Ps, Bropoe Ha P, W CKJajybipaa, 
you: 
« 


omer 00 
RT,A a; eee (Xn oe Roe) A OT Ox, F (2) 


| X,— KOHIeHTpaluA B ra3soBol dase. 
}M3 ypasnennit (1) MoxHO TakxKe MCKIIOUNTS CKaYOK MpoHsBoAHOli jaB- 
ua. Torga jd cKauka MpousBoqHol KOHWeHspalHH B ra3s0Bol daze 


REM (Jit X,< 1 cm. (?)): 


OX, 02 

= 9 

Se an) ae (3) 

i 3 are (2) BHAHO, YTO WIA YHCTOTO BellecTBa, KaK YKa3bIBa- 
InP 

2 Bbue, A ar = 0); 

TakuM oOpas0M, 9KCHepHMeHTaJbHoe OOHapyxeHHe H3JIOMa Ha KPHBOL 


MCHMOCTH ylIpyrocTH Mapa pacrBo- 
| H3OTONOB OT TeMMepaTypbl N03B0- 
PT oMpesesHTb 3HayeHHe TJ, (Xx). 
) COnmyHO perucTpaluaA Takoro u3J10- 
Ha KpHBoh P(T) 3aTpyqHuTembHa, 
4aKO OHA CyleCTBeHHO OGJlergyaeTcA 
H3y4eHHH TeMMepaTypHOH 3aBH- 
octH pasHoctH AP _ ynpyrocteli 
pa pactsopp P wu unctoro Het Po. 


HCTBHTeJIbHO, B CJITyyae KpHBoH P — 
u3-3a Oo/buoro 3HayeHHaA dP/dT 
ABHHTeJbHO HeOObIWOH  CKayoK 
1 xBeJHUMHBI B A-TOUKe Oyyer 
JO 3aMeTHbIM. B culyyae 2Ke KPHBOLi 


d 
—T senmunias (AP) 3HauHTeJb- 


Pues 2: 


yMeHbIUaeTcH, a ee@ CKayOK B 
rouke OCTaeTCA TaKHM Ke. 

Ha puc. | mpeycraBieHa 3aBHcH- 
icth AP —T jist HEKOTOPBIX pacTBO- 
1B, NOTyYeHHaA MpH HCHOJb30BAaHHH 
depenuuaJIbHOrO MeTOJa HU3Mepe- 
[d yopyrocru napa (4,5). Ha sBcex 


3aBHCHMOCTb T,, iT, OT KOH- 

Ng 
padota (7); 6—pa6orta (1°); 6 —pa6orta 
(74); e@—pa6dota (1); oO — pe3ybTaTHI 
WaHHouw padoTbl; e—paodota (1); %— 
paOota (*); KpHBaa — pacueT no dopmysie 
pa6orn (1?) 


weHtpannuu He? x a— 


MBbIX BUCH H3JIOM, KOTOpbIi, Kak 

O cJleyeT H3 H3JIOMKCHHbIX COOOPaxKeHHH, OJKCH COOTBETCTBOBATb TeMIIe- 
Type (pasoBoro Hepexoja. OTH TeMMepaTypbl M KOHIMeHTpallMH pacrBopos, 
KOTOPbIM OHH OTHOCHTCH, MpHBeyeHbl B TaOmnubI 1. M3n0mbl Ha KpHBbIX 
ru ObITb ONpeyeseHb! c TOUHOCTHIO 0,02°. 


Taounuma 4 
30,2 38,3 
ia Tel 4,99 


22,6 
1,86 


23,9 
1,82 


8,3 
2,08 


al 
2,02 


13,4 
2,00 


AiGey 
1,93 


12 
4591 


xx, % 
ta, “K 
CpaBHeHHe MOJIYYeHHbIX pe3syJIbTATOB C JaHHbIMH paooT (1,°) MOK a3bIBaeT, 
0 HMee€TCH 3HAUMTEbHOe PpaCXO*KeHHe KaK B HavaJIbHOM HaKJIOHe KPHBOH 
(Xx), TaK H B ee JabHelmem xoye. B wacTHOCTH, BMeCTO 3HayeHHs 

[,/dXx)x.-0 = — 2,8 rpay/Monb Nlonyyaetca sHayeHHe —1,5 rpay/Moub. 
CylecTBeHHO TOJYepKHYTb, YTO HalIH JaHHble XOpoOwo corsacyloTcA co 
queHHAMH 7, MOJYYeHHDIMH B VoceyqHee BpeMA TpH M3y4eHHN pa3sJH4y- 
x cBolicrs pacrpopop He® B Het B o6macTH MawJbIX KONIWeHTpaynii (**). 
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ro wuuocTpupyetca Tab. 2 u puc. 2, Ha KOTOPOM Uus06paxKeHa 3aBHe 
moctb 7/73 (7) —-remnepatypa uucroro He*) of KOHIeHTpalny,. NlOs 
YeHHad SKCIePMMeHMJIbHO H BbIGHCeHHad MO opMyse, MpeJowKeHHO 7 
pa6ote (1?). ae 

OrmeTuM elle, 4TO BesiuHHy (dT ,/dXxe)x 4-0 MOXKHO NOJYYHTb, MCTIOJIBy 
3YA JaHHbIe O TVIOTHOCTH HOPMaJIbHO KOMMOHEHTbI paCTBOPOB HM30TONOK 
remus. IIn0THOCTb HOPMaJIbHOH KOM# 


TaCamua 2 oueHTbl pacTBopa MO2XKHO 3allncamy 


e , CJI€{YIOMWWMM OOpasomM: 
ae —() He ; . 
ye % | Tek) OE | ge mT) gl 
MOJIb Se On (T, Xx) = On(T, 0) + x04 Wi ae (4) 
oS ae () rye m(T) — pyuKuua or Temneparypl | 
ange oy aw (")  uMeronaa Pa3MepHOCTb Ma€CCbI, KOTO) 
6,0 2096 See (2) pas, corsjacHo (1%), Baa OT Ta COB) 
9,2 2,045) llajaeT c ad(eKTHBHOH Maccol aTOMOK 


He B pacTgope. 


SamucaB ypaBHeune (4) qua T = Ty: 


m(T)) 
Pn (Ta, 0) + XxPa “= p (Xx) 
HW pa3OxUB py (Tx, 0) uw o(X,) MO CTeNeHAM KOHIeHTpallMu, NosyuuM UH 
pecyloulylo Hac BeJIMUHHY: 


tae — OPO a ea 
OX) x20 (28 (FMOT) 6 is 


Hcnoub3yxi qaHHble © TeMMepaTypHOH 3aBUCHMOCTH HOpMasbHO KOMMOy 
HeHTbI pacTBopa C KOHUeHTpanHeh 3,0% He% (#4), mMoxHo Halitn m(T)),) 
a CileqOBaTeIbHO, HW (dT}/dxX)x,.-0. BpruncuieHHoe TakKHM OOpa30M 3Ha¥ueHh 
(dT /dXx)x,—0 HOCTATOYHO XOpOMlO corsacyeTcA Cc Lee gee BBILUe sHaue : 
HuemM —-1,5 rpay/Moub. ne “a 

-Tlomp3yemest cyuaem no6ularoqapuTh npod: B. I. Jlasapepa H “T1pof ( 
WM. M. Jludumua 3a ~_obcyxKqeHHe pesyJIbTAaTOB. 


Chsuirek miley HHCTHTYT Tloctrynusio — 
Axaylemun Hayk YCCP 25 V 1952 
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POR TA TRE Akajzemun nayr CCCP 
1956. Tom 111, Ne 3 


PH3HKA 


®. M. KYHH 


O JHCHEPCHOHHOM COOTHOWEHHH JIS PACCEAHHA 
HYKJIOHOB HA HYKJIOHAX 


(ITpedcmaeazexo axademuxom B. A. Poxom 9 VII 1956) 


aj, paOor NO KBaHTOBOM TeOPHH MOJIA, BbINOJHEHHBIX B ToculeqHee BpeMs, 
T3AlEHbI AUCIepCHOHHBIM COOTHOLWICHHAM, TNOJYYeHHbIM paHee JIA pacces- 
# Me30HOB Ha HyksoHax (**). [IpeqcrapaaeT untepec o606mleHne jucrep- 
HHbIX COOTHOWeHHH Ha clyyaH paccetHHA HYKJIOHOB Ha HyKOHax. IIpu 
M OCHOBHbI€ TpyHOCTH BO3HHKAIOT B CBA3H C BbIUHCJIGHHEM MHHMOM wacTH 
AMIWIMTYAbl paccetHHA Bilepeq HYKJIOHA Ha HyKJIOHeE Ayy(w) B «He*pH3H- 
KOH» OO6lacTH —mM<Co<m, rye o—3HeEprHA Haveraioulero HYyKJOHAa, 
—Macca HyKJioHa. MHuMas YacTb aMIVJIHTYIbl paccetHHA Biepeq aHTH- 
‘OHA Ha HYKJOHE Ay, (@) BbIPawKaeTcA vepes Ayy (—). 

C nomoulb1o mpH6s1MxKeHHOrO cnocob6a, ykKa3aHHoro B paOoTe(®), He yja- 
‘-b MOJYYHTb B KOHEYHOM Bye BbIpakeHHA IA Ayy(w) B OOsMacTH 
m<_o< _m. B nacTosuleh paOoTe jeslaeTcd NMOMbITKAa ONpesevIeHHA BeJIH- 
bl Ay, (©) B HHTepBase —m<o<m JA cayyan, Kora CMMI pacceH- 
mlerocs# H pacceHBaeMOrO HYKJIOHOB HanpaBJIeHbl B MPOTHBOMOJIOKHbIC 
poubl. BarancneHua TMpoBOAATCA JIA 3apHAOBO-CHMMeTPHYHOH TeOpHH. Cc 
‘BNOCKAJAPHOH CBA3bIO. 

1. PaccmorpHM MaTpHUHBIit 2iemMeHT onepatopa 7, cBA3aHHOTO Cc MaTpH- 
1 pacceaHua S cootHomennuem T =i(1—S), Ana s3aqaun o paccesHHH 
OHA Ha HYKJIOHe: 


(ay (k’) af (q’) 29, Tat (k) a (q) 26) = 


rors) oa sh200 
| = = 1 (5, (ky (a) f= SP" | dt, 8. . 
\ dt, P(t)... Hs (ta)l| (k) af (4) 25) . (1) 


e 
— € 


3yecb ucnomb30BaHbI O6o3sHaueHHA: k, vy U q, %— MMIYJIbCbI H KBaHTOBBIe 
Cla (CIHH HM 3apxa HYKsOHAa) COOTBeTCTBeEHHO JIA HavleTaioulero HU pac- 
ABAIOULeTO HYKJIOHA (MBI NOJIbSyeMCs Jla6opaTOopHoOH CHCTeMOH KOOpAMHAT 
cuvTaem q = 0); k’, vy u q’, u—uMNysbCbI H KBaHTOBbIC YHCJa HYKJIOHOB 
ele polecca CTOJKHOBeHHA; CHMBOJI P O3HayaeT YNOpAAOVeHHe ONepaTopos 
BpemeHH; at(k) u a, gc les teTRcHEO omepaTopbl poOxKeHuA H 


HYTOXKEHHA HYKJOHOB C “MILy1bcaMu k, q’ HW KBaHTOBbIMH YHCaMM Y, LB; 
— Bak yYMHBIH (PYHKUMOHA HeBsaMMOJeliCTBYIONIMX MeSOHHOTO H HYKJIOH- 
ro none. B cnyyae 3apaqOBO-CMMMeTpHYHOH TeOpuH C niceBlockaJiA pHOH 
13bIO MbI MMeeM JJ TaMMJIbTOHHaHa B3AHMOJeHCTBUA HYKJIOHHOTO H Me30H- 
ro nome Hy(t) BbIpamkenue 
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Hy(th= | Side sig | NEG) yor Pe) YO) ae — 
Xo=t Xo=t 
—am | NE) y~las —La | NL, (x) O. (ae + 
Xo=t Xo=t 
+ Zh | NO. (x) Os (a)P} Ps, 
Ko=t 


rye (x), v(x) —Onepatopbl HyKJOHHOrO noua; ©, (x) —onepaTopel me 
HOrO NovIa; cuMBO N o3HayaeT HOPMaJIbHOe MpOHusBeeHHe ONepaTopoB. 4%) 
C nMoMomIbIO MepecTaHOBOUHbIX COOTHOLMIeHHH 


[ay (k’) ay (q’), Dr (x) = Sern (x); 
[91 (y), a (k) ay (Q)L = — Sau” (Y)s 
[a, (k’) ap (q’), [8x (y), av (k) ag (QL = Iq; an (Y); 


Say (2) = ag (em WY (Ke) 58a De (2) 4(4) a (4) — 
— ela (q!) 75 te Ba (2) 9 (X) ay (K)} — 


{ea (Ie) 9 (2) ay (Q’) — €-!"*  (Q) 4 (4) ay (K)} 


3m 


pts (270) !2 


7 ky 
rye onepatop Sq,’ (y) SPMHTOBO conps2xKeH ¢ onepaTopom Sq), (y), merKo 
NNHCaTb MATPHUHbIN 9vIeMeHT (1) B Buse cpeyqHero MO BaKYYMY B3aHMO}] 
CTBYIOWMX Nosed OT P MpOwsBeyeHuA OMepaTopoB B Mpeycrapsenuu Tekse 
Oepra: 


i\ dix dty <25|P [Se (x), San’ (y)]| 2b —\ dex <Q5] Pasi an (2) |20), 
rye 
Sqn (#) = U7 (xq, 0) Sqn (%) U (Xp, 0); Sqn’ (Y) = U* (yo, 0) Soe’ (y) U Ue 
Pousgu (*) = UR! (xq, 0) T qi: qu (2) U (%, 0); OG =U heen 
YuutTapuHpi onepatop U (tf, 0) yqoBmeTBopseT ypaBHeHHIo 


je) = Ay (f)U(t, 0), U(0,0)=1. 


B moment ¢t = 0 mpeyctaBnenua Tet3en6epra u B3avMOselicTBHA CoBMaqa OT 
2. BsefemM B paccmoTpeHHe onepaTop 4-mMepHoro BeKTopa oueprai =} 
MMIYJIbCa B3AHMOJeHCTBYIOWMUX HYKJIOHHOTO HM Me3OHHOTO Novel Py. Cyne 


CTBCHHY!O POJlb B JlaJIbHeHiueM OyJyYT HrpaTb COOTHOLIeHHA 


Sq (x) = oe iPe So. = 2) phe poce (k’+q') 2. 
a, a 7 ; 
Sia: (y) =e iPz Sas. (y —s 2) eil* e! cai ort 


e's —iPz -k’y: kv iPz i (k+q—k’—@q’) z 
ap; qu. (X¥) = eT ei, SRq é 


a's qu (X — 2) e 


KOTOPbI€ MOFyT ObITb NOyYeHbI MCXOAA us onpefenennit (5) u (3) omepaTal 
pos Sqn. (x), Sqn’ (y) HM ABHOTO BHIPaxKeHnA Jaa onepatopa Pym au (x)« 

C momouybio dbopmyst (7) werko oTJemuTS cpyHKunIo (2x)48 (Rk + g’ —k—G) 
B MAaTPHYHOM 9vieMeHTe (4), BbIParKalOlllyl0 3aKOH cOxpaHeHua 4-mepHo “| 
uMiyspca. Ecru 3aTem B kosipulMenTe, cToAeM pu cbyHkuun (2n)4 ¥f 
x 6(k’ + gq’ —k—q) B MaTpHuHOM auemeHTe (4), MbI COBepuIMM mMpesenbHbl 
nepexoy k’->k, no k’k u q’->q, no q’ q upu ycaosun, uto &’ + q' = 
=k-+q, TO NoJ.yYMM BbIparxKeHue JA aMNAUTYAbI PacceaHUA BHepel HYKJNON 
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On 


Hy ks1one Fix (Rk), KOTOpoe B CayYae NpOTHBONOAORHOLO HaNpaBseHHA CHH- 
@iayerarioulen WH paccenBatolleH YacTH, OKa3bIBAaeTCH PaBHbIM 


Pay (8) = i dt COB | P [sk (x), S82 (0)]|Q>. * (8) 


4}. Boipeyennad 3yech (bopmyna (8) B AalicrBuTembHOcTH onpeeJAerT 
OY -UMOHAbHY!O 3aBHCHMOCTh aMIJITYAbI paccesHUA BIepes JMIWb OT OAHOLI 
BMeHHOW — sHepruu ky =w HaseratouleH vacruub: Fyy = Fuy (m), Tak kak 
MACUMOCTb OT MIPOCTPaHCTBeHHbIX COCTABJIAIOWLHX #4-MepHoro BeKTOpa ky 
BACCTBIACTCA Yepes mocpeycTBo k? = w?—m?, rye m—macca HYyKsJIOHA. 
Mui Fy (@) HeJIb3A aHAJIMTHYeCKM NpoJoMKUTh B OGMACTD, JI@2KAaLLy tO 
#2 BeUeCTBeEHHOH OCH MVIOCKOCTH KOMINVICKCHOM TepeMeHHOli @, Tak Kak y 
Wann Fy, () HMeIwTCaA MoOca, pacnosOx*KeHHble CBepXy OT BeLLeCTBeHHOLi 
@ epee IpxAmMoli Rew =m. Ilosromy pu BpIBO,e AUCMepCHOHHIX COOTHO- 
4M BMeCTO (pyHKUMH Fyy (o) BBOAHTCA (byHKUHA May (@) (+), y Koropoli 
MaHHble Wooca, JlexKaulve Jesee IpAMOoH Rew =m, CMeIIeHbI B HH2KHIOIO 
MVUJIOCKOCTh TaK, Y4TO pachOsaralworcsd 3ePKaJIbHO-CHMMeTPHYHO TOJOCaM 
Mcuun F,, (@) OTHOCHTebHO BelilecTBeHHOH ocH. DyHKuna Myy (@) anaau- 
(a B BePXHeEH NOJYNJOCKOCTH KOMIMVJICKCHOH TepeMeHHOH w (*), cbakTHUeCKH 
Sjaqaet c cbynkuveli Fyy (®) IPH © >m HB OOMacTH —mMCa<m yjo- 
‘BOPAeCT PaBeHCTBY: 


Ayn (©) =Im Myy (©) = — Im Fyy (0). (9) 


It. OcHoBHad 3ajaua IPH BHIBOJe AMCMePCHOHHIX COOTHOWeHHI JIA HYy- 
Wa-HYKJIOHHOrTO) pacceatHHA 3akOuaeTCA = B ONpeseeHHH BeJHUHHBI 
un (©) = —Im Fy, (@) B OOacTH —mMCo<—m., 

{lokaxkeM, 4TO JIA Hel pOH-HeliTpOHHOTO HM TIpOTOH-MpoToHHoro pacces- 
B cydae MpOTHBOMOJIOHKHOLO HallpaBJICEHHA CNMHOB pacceHBalolleH HU pac- 
Baemonw uacTul Im My (o) = 0 B oOsacTH —m<w<c_m. Mobl He Oyyem 


fOAHHA, HIpaloulero POJlb JIHWIb JIA HeHTPOH-pOTOHHOrO paccenHHs. 
T JeHTOHHOTO MpoOMexKYTOYHOrO COCTOAHHA paccMaTpHBaJica B padore (°*). 
*BBoya ToHy!O CHcTeMy CO6cTBeHHbIX BeKTOPOB CocTOAHHA Q, WA onepa- 


(AOr == Oe (10) 


folb3syxi copmybi (7), 3ameyaad, uro pH ¢ =O upegcrapsenna Ten3ex- 
ra WH B3aHMOJeHCTBUA COBMAaaioT, H YUHTbIBAH, HaKOHEell, TO ONepaTOp 


k © 
”(0) spmuToso compaxen c Sq, (0), Mbl pHyem mocje MHTerpHpoBaHHa 
X, K cJleqyIouleMy BbIpaxeHHio Jia lm Fyy (@): 


Im Fyn (@) = 2x4 DS) [En — (@ + m)} | <Q] Squ (0) | n> P + 


n (p”’=k) 
4204 DS) 8 En + (+ m)]| Qj Sqn’ (0) |Qn> P (11) 
n (p™=—k) 
Orcioza BuyHO, UTO BemMunHa Im Fy, (@) MOxKeT ObITh OTJIMYHOM OT HYJIA 
Ib upH ycsosun E2 = (o+m)?. 3ameyas, uro Ex = Mp + (p")? = om: 


o2 — m2, rye M, — Macca mpomexyrounoro cocrosHua c 9HeprueH Ep u 
NYJIbCOM p”, JIerKO BHJeTb, YTO B OOacTH — m—< o<mBkKiaq B Im Pus (@) 
[YT JIHIWb MpOMexyTOUHBbIe COCTOAHHA C MaccoH Qe Ma oi. 

MoxHo, ceqoBaTebHO, YTBeEPKAaTb, UTO B KaKOM H3 9THX MPOMe%*Ky- 
IHbIX COCTOAHHH HaxOJUTCH He Oolee OMHOTO HYKJOHA HIM OHOTO aHTH- 
KOHA (CBA3AHHOe JeEHTOHHOe COCTOAHHE MbI He paccmatpnBaem). Ho Ttorja 
A TAKUX TIPOMe2KYTOUHBIX COCTOAHHH 


OF | SI (0)|QF> = 0; <5 | Sqp (0) | Qz> = 0. (12) 


Saka3 955 


JleiicTBuTeJIbHO, YUMTbIBAA BbIPaxKeHUsA (3) a esac) San ( 


Say (0), jlerKO BUeTb, YTO SS 3JIEMCHT “or | ars 2 (O)] Q)»> JIM Matt 


HbIli 3JIEMeHT CO Sid (0) | Qh» MOXKeT ObITb OTJHUCH OT HYJA JMU 
YCIOBHH, YTO B IpOMexKYyTOUHOe COCTOAHHe BXOAMT [Ba HYKJOHA HH C 
BeTCTBEHHO [Ba AaHTHHYKJIOHA, He CUHTAA, KOHEYHO, Pe Sn wna ! 
HOB HM Map HYKJIOH — aHTHHYKJIOH. 

Mbr nloka3auIH, TakKHM O6pa30M, YTO Ayy (o) = —Im Fyn (@) = 0 
wacTH —M<lw<im. 

B saksmouenve upuHouy OnarogqapHocTb akay. B.A. Poxy u IO. B. 
XKHMOBY 3a WeHHbIe 3aMeuaHHA UH JleTasbHOe OOcyxXeHHe. 
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B. C. MAWIKEBH4Y u K. B. TOJINbBITO 


BAUMOMENCTBHE KOJIEBAHHH HENOJISPHbIX KPHCTAJIJIOB 
C QUIEKTPHYECKHMH TOJISAMH 


(ITpedcmaseaeno axademuxom H. H. Boeoaw6oeem 1 VI 1956) 


. B mogenu Troueynol KpucTammmueckoli pemerku Bopua uelirpaibupie 
Bibl TOMCONOJAPHOO KpHCTaa He B38aHMOJeHCTBYIOT C 3JeKTPHYeCKHMH 
imu. Mexyy Tem tbakT norsouwjeHua HHpakpacHoro cBera KpHcTaaMu 
sa, Si, Ge (1, ?) yKa3briBaer Ha HamMuHe Takoro B3aMMOselicrBuA. B Teo- 
HOHHBIX KPHCTaJIJIOB, YUHTbIBAIOWell MOJIAPH3YeMOCTb HOHOB (3), CBA3b 


» 1 L 
CHHH AXep Us C AHMOJIBHBIMH MOMCHTAMH 3JIEKTPOHHBbIX o6oulouek P3 Ocy- 
HIBATAaACb Kak Onaroyapa IEKTPOCTATHYECKOMy B3aHMOJeHCTBHIO, Tak H 


foyapsa saBvcHMocTH OOMeHHBIX uHTerpaoB or Ps ([— Homep suelikn, 
}HOMep. aTOMa B sAYelike). OTOT NocweqHHH ac:pPpeKT JOJ2KeH HMeTb MeCTO 
clydae POMEONOJIAPHBIX KPHCTAaJVJIOB. 

. Hamu Opi NpoBpeyeH pacuer sHepruu U romeonovipHon peerky Tuna 


ja3a B (PYHKUHH CMelleHHnit us H QuMOmbHBIX MoMeHTOB Pl, aHanoruuublii 
leTy B (*), C TEM OTJIHYHEM, YTO B KayeCTBeE OCHOBHOrO COCTOAHHA BMeCTO 
POAHHH H30JIMPOBaHHbIX aTOMOB IIPHHHMaJIMCb HX COCTOAHHA B KpHcTaie, 
ha BaJICHTHbIe€ JJIEKTPOHbI OOpa3yloT s-cBA3H. B rapMoHHYeCKOM NpHOJIN- 
MMM NOy4HIOCb: 


ww 


(4) 
O(...u,...P3...) = Dy Di {d (ue tia)? + g (is)? + 6 (Pistia) + 
She 


, ’ / {A 1 4 
+ (Pie Tie) (tia tia)} + D[-95 (PN? — = (Es-Ps)— (ESP) |, (1) 
ls 


pul’ — ul — ul’; rll’ — paccroauwe Memwy aTOMaMH |, 53 % — MOuJApHsye- 


l 
WTb aTOMa,; E — sexrpuyeckoe Movie, CO3faBaeMOEe B Yy3JIe s JHUOJIBHbIMH 
l I 
-CHTaMH BCEX NpOuHX aTOMOB, E? — BHelIHee IJIEKTPHYECKOe TIOJIE B Y3JIE gs. 


o3HataeT CyMMHpoOBaHHe 0 YeTHIpeM OuMxKalimiuM cocejam; d, g, b, c— 


AMETPbI TEOPHH, BbIPArKAIOULHeCA YEPe3 KYJIOHOBCKHE HM OOMeCHHbIe HHTerpaibl 
l“MOJIeliCTBHA COCe@MHHX ATOMOB B OCHOBHBIX H BO3Oy2KJ[CHHbIX COCTOAHHAX. 
PHbI, OMJIHHeMHbIe OTHOCHTeEJIbHO CMeLIeCHHH HW J{MNOJIbHbIX MOMEHTOB, TIpH- 
AT K CBA3H CMeWIeHHM WM AUMONbHbIX MOMeHTOB aTomoB. Hasuune TaKoi 
3H ObIIO IpesmosoxKeHO B (7) C WedbIO OObACHEHHA TOTOWeHHA CBeTA, 
/ako ABTOPHI He elaJIM HHKAKHX 3akJIOUeHHH O MpHaHHe uw ~opme 9aToH 
3H MH He NPOWSBOAMJIM KOJIMYeCTBEHHbIX OIMeCHOK NapaMeTPpos. 

3. B agqma6aTHuecKOM NpHOMKeHHH COCTOAHHA 9JIEKTPOHHBIX OOO0UeK 


MOB (KOTOPbIe XapaKTepH3yloTCA Y Hac [{MINOJIbHbIMH MOMCHTAaMH P‘) 6e3- 

PUMOHHO CvieyIOT 3a CMeIeHHAMH aATOMOB H, CorslacHO BapHalMOHHOMy 

(HUMNY, OMpesessiorcsx yculopuem MuHuMyMa U. YpaBHenua KowleOannit 

MOB, TaKHM OOpa3OM, 3allHCbIBaIOTCA: 

ou 0U 

dul es Ne Oa 
8x Sx 


ae . 
mu... os 


5s 070 


: ol : 
Stu ypaBHeHHaA pellaivcb Aa ciydar E; = 0 nyrem moycraHosi 


LeCeee 7 | BEEN 
wv=u.e ” s: bi =P,e tortikts yw passoxenua mo crenensm |k{a, r 


aQ— TIOCTOAHHAA pelweTKH, MpPHueM, aHaJIOr HHO C) YUHTHIBAJIOCB 3anla3]bIE 


uve IIpH paciipocrpaHeHu ods Ei. , 

Kpome Tpex akyCTH¥eCKHX H TpeX OMTHYCCKHX BETBEH, [JIA KOTOPbIX 
HYJeBOM TIpHOJHMXKeHHH Uy = Uy, & (0) = 0, Py) = P,=0 U, COOTBeTCTBeHE 
U, = — ty, (0) =a) «0, Py = —P2, UMeeTcH elle Ba pellenun (Tak # 
3bIBAeMbIe CBETOBbIC KO/IeOaHHA), JIA KOTOPHIX Uy = U,= 0, P; = P20 

o=c\|k|/n, rye no—Onmae 

@ CKHH MOKasaTeJb IpeJIOMJIeHH 

CBA3AHHbIM C MOJIAPpH3yeMOCTbK 

OObIMHOH (hopMyvIOH, C — CKOpoc 

cpeta. B nepBOM H BTOpoM Bp 

4 61M2KeHHAX 10 | k | @ MOAHO Hat’ 

3aBHCHMOCTb (kK) H BeJIMUHH 1 

P, quia Bcex BetTBeh. IIpu 9m 

F JIA AKYCTHYECKUX H OMNTHUECK! 

BeTBeH OKa3bIBaloTCA He paBHbll 

HYyJHO J\HMOJIbHbIc MOMeHTHI P, 

y P, HW JMMObHbIA MOMeHT syeL 

P, + P., a Quid CBeETOBbIX Kouet 

HHH NOydawTcaA OTJIMUHbIMH — 

HYJIA CMeWleHHA Uy H ty. I 

OCHOBaHHH 93KCII€pHMeHTaJIbHE 

3HaYeHHH 1, &,) (PaMaHOBCKad Y 

7 croTa) H Mo,yweH yupyrocTH ¢ 

Cyo, Cag ObLIM ONpPeeneHbI Map 

MeTpbI TeopuH d, g, b,c, a. Ee. 

lipeHeOpeyb B8aHMOeHCTBHEM CW 

WeHHH HW JMMOJIbHBIX MOMeHTOB (NOJOKUTB b=O0, c=0), Tomyuaem coc 
HOIeHHe 


~S 


Puce. 4 


(Cy, + C13)? 


Con = Cin = Bena ; ( 


KOTOpoe yxKe (pHrypHpoBasio B sHTepaType (4). Ono xopomio BbIMO,HAeT 
B Ge MW 3HauHTeJIbHO xyxe B Si H auma3se. Apsroppr (4) cuHTaloT BbIMOUJE 
He (3) yKa3aHHeM Ha BOSMOXKHOCTh OrPaHHUHBaTbcA TIpH pacuerax B3aHN 
JeHCTBHeEM B Tipeyesax TOMbKO TepBokh KOOPAHHAUMOHHOH cdeppl. C TOW 
3peHHA pa3sBHBaeMOH TeOPHH HeT OCHOBaHHA TipeHeOperaTbh JHMMOJIbHBIMH N 
MeHTaMH Py, P,. C Apyroli croponbl, AunOMbHOe B3aHMOelicrBue He orpaH 
YeHO TOJbKO OJIM2KaWIWMMM KOOPAMHaMMOHHbIMH cibepaMu, B TO BpeMA K 
KOBaJICHTHOe B3AMMOJEHCTBHE JOJDKHO MpaKTHYeCKH OTCYTCTBOBaTb yxKe JI 
BTopol ciepp. Ilosromy cooTHomenne (3), eCIH OHO cuyyualino HM B 
MOMHACTCH, HE MOMKeT CYHKUTb TaKHM KpuTepHem. IIpH pacuere cmeKT 
KOeOaHHH TOMCONOJAPHbIX KPHCTAJIOB YTOUHEHHe JOMKHO ATH He NO My 
yuera Ooslee JayleKUX KOOPAMHAILMOHHIX cep B TEOPpHH ToOYeUHO! pelleTs 
a B HallpaBJIeHHH yyeTa J{HNOJIbHOrO B3aMMOJeHCTBUA. 

4. CneuvabHoro uCCIeOBaHHA TpeOyer cyyal COBMayeHuA YacToT OM 
YeCKMX HM CBeTOBbIX KOueOaHH c|k|/n =). PaccmaTpuBaa ero merToj 
TEOPHH BOSMYLICHHH MIA OJM3KHX COOCTBeEHHbIX 3HaYeHHil, MOXXHO 0Ka3a’ 
uTO B OKpecTHOcTH | ky| = Nw, /C BMeCTO J{BYX ONTHYeCKHX H JBYX CBeTOB 
KOIeOaHHli MMeeTCA YeTbIPe CMeINAHHBIX KOJeOaHHA C OTJHUHBIMH OT HY 
KaK Uy, Uy, Tak Hi P,+P, (cm. pue. 1). B pesysbrare qua CBeTOBbIX KO. 
OaHui (KOTOPbIMH IIpPH © <(@p MbI JOJDKHbI CUHTaTb KpuBble 4 u O, aT 
© >) — KpuBble 7 WH S$) BONM3H TOUKH @, GOyfeT MMeTb MecTO 3aMeTI 
qucnepcua. Ecm k umeer HalpaBseHHe fMaroHanm rpanu Ky6a, a P, + 
076 


})KHT B IIOCKOCTH 93TOH PpaHH, COOTBETCTBYIOUIHe CBETOBbIe KoleOaHHA He 


AR 
| 


PABepraroTcsA BOSMYINeHHIO. 
} 5. Ha ocnoBannH nowIyYeHHBIX pesyIbTaTOB MOXKHO OObsfcHUTS Norsorie- 
fe cBeTa MepBoro NOpAKa TOMeONMOJAPHbIMH KpucTaviamH. Buewsnee cpe- 
9'BOe TO BbISbIBAeT NOMAPH3alMIO KpHcramia P,;+P,. Ira nouspusanus 
jPlacHO ypaBHeHHsiM JBIXKeHNA (2) MpHBOAMT K TocTeleHHol «packayKe» 
POMOB, T. €. Nepexofly aI€KTpHYecKOH SHepruH B KoOveOaTembHyW. Kowu- 
‘CTBCHHBIT pacueT sToro adekTa CBOAHTCA K TOMY, 4TO TepBoHauasbHOe 
fucTO CBeTOBOe» KoMeOaHHe (U; = U,=0) c uacfoTol w, 6N3KOl K Wo» 
PeACTABJIACTCA B BUC CyNepMosHinH KoONeOanuh 4, 7 (uuu 5, 8 —B 3aBu- 
(MOCTH OT NOJApHsaunn). Tak Kak 93TH KOJeOaHHA JIA OMHaKOBOrO k 
MayaioT pas/IMYHbIMH YacTOTaMH, MPOHCXOAAT OneHHA, HU 3a _ BpemMA 


D(a, o,) CMeULEHHA Uy H Uy, HapacTaioT JO CBOHX MaKCMMaJIbHBIX 3Ha- 
ge 


HHH Tp OAHOBpeMeHHOM yOpiBaHHH P,+P,. Ecau On Kone6anua Obi 
CTO TapMOHHYeCKMMH, TO 3a BpemaA OT T 0 2T wy H Uy CHOBa OOpaTHJCb 
1 B HYJb, HU BCA SHEPrHA Mepeliia Obl B IeKTpHYecKylo. Tak Kak T cpaB- 
ITEJIbBHO BeHKO (NOpsyKa 10?/), MexaHHuecKkasd 9Heprua KOeOaHua 4 4 7 
Bpema TJ tlepeiifer K APYrHM HOPMaJIbHBIM KOJIeOaHHamM. ITlostomy pa3- 
hCTb KBajpaToB P;} +P, quan t=O un t=T u O6yyer mponopunonanbua 
epruu, MorsolwenHoH 3a Bpema 7. Ouenka T Jaer mpaBuJibHublit MOpAOK 
Ole CaHTHMeTpa) [JIA TyYOHHbI NPpOHHKHOBeHHA CBeTa B kpucTam 1 ~ Tc. 
20PHA MpeCKasblBaeT CYINeCTBeEHHY!IO 3aBHCHMOCTb KoapPuuHeHTa Norvowie- 
fA OT HalipaBuieHua k MW OT NOJApH3allHH CBeTa, B YaCTHOCTH, OTCyTCTBHe 
WOMEHHA Wis HanpaBsenusa [110] npn P, + P., sexamlem B TOM %e rpa- 
KyOa. OKcCHepHMeHTaJIbHaA MpPOBepKa 3aBHCHMOCTH MOPJIOWeHHA OT Ha- 
MABJICHHA MOrda Obl OTAEMHTb ZTOT a9PpeKT NepBoro NOpAAKa OT HECKOJIbKO 
’Tynaroulero eMYy T1O HHTCHCHBHOCTH MOTJIOUWeHHA BTOPOrO TopAyKa, TeopuAa 
sTOporo Obiia jaHa B (?). 

» 6. C mesbio BbIACHeHHA TOPO, HaCKOJIbKO MepeuyHcJIeHHble 3:pceKkTbl CBA- 
\HbI C MpHOH2xKeHHAMH TIpH pacueTe MOTeHUMaJIbHOH sHeprHuH (1), OHH U3 
¢e (B. C. Mamxkesuy) uccsieqoBal CleKTp KOJIeOaHul KPHCTaJJIOB THMa asiMa3a 


8 © I 
MpeANOJOXHXeCHHN MWPOH3SBOJIBHOH KBafpaTHUHOH 3aBHCHMOCTH U CG ee Ug te) tes 


.Pi...), orpaHwueHHof TOmbKO yCJOBMAMH CHMMeTpHM KpncTasma. To 
CIeEJOBaHHe NOATBEPHJIO BCe KadeCTBeEHHbI€ Pe3YJIbTaTbl TEOPHH, B UaCcT- 
CTH YyKa3aHHY!O OMTHYeCKYIO AHH3OTPONHIO STHX KYOHYeCKHX KPHCTAMJIVJIOB. 
7. B cBA3H C TeM, 4TO JIA FOMEONOJIAPHBIX KPHCTAaJJIOB B Hallleit TeOpHH 
MMeCTByeT MHeEPUMOHHAA MOJIAPH3alHA, Obla UCCJIe{OBaHA BO3MOKHOCTb 
pasoBaHud B HHX TMOMAPOHOB, MOAOOHBIX MpeycKasaHHbiM IleKapom (°). Tak 
1K, OHaKO, MpOO/bHbIe CocTaBJIAIONIHe AMMObHOrO MOMeHTa P, + Pp» 
DABJISIOTCH TOJbKO BO BTOPOM MopsyKe lo |k|a, ycroHuMBble NOJApOHHbIe 
DCTOAHHA OOJbUIOTO payuyca B KpHCTaswax THMa aJIMa3a He CyIeCTBYIOT. 
| Ucceneqopanve paccestHus 2JIeKTPOHOB MPOBOJMMOCTH Ha KOWIeOaHHAX Me- 
DOM TEOPHH BOSMYLMLeCHHA MpHBOAUT sa aKYCTHYeCKHX KOJeOaHHli K Temrlepa- 


a; 
7PHOM 3aBHCHMOCTH NOABHXKHOCTH uU~ T a WA ONTHUECKHX — u ~ ehonlkT 
233) 
DM HH3KHX TeMNepaTypax Hu u~T i IIpH BbICOKHX. 


KuesckHit rocyapcTBeHHbIM yHHBepCHTeT IlocrymHs10 
um. T. IT. UWlesuenxo 29 V 1956 
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B. Ff. COJIOBbEB 


®YHKUMA PACMPOCTPAHEHHA HYKJIOHA B KBAJPATHUHOM| 
NPHBJIMKEHHM 


(IIpedcmaeneno akademuxom H. H. Boeoatoboevm 26 VI 1956) 


PesyiIbTaTbI BLIMHCIeHHH 10 MeTOAy TeOpHH BOSMYeHHH B TCeBOCKE 
JIAPHOH CHMMeTPHYHOM Me3OHHOH TeOPHu C MCeBAOCKaJIAPHOM CBASbIO CeyeH 
B3aHMOJeHCTBUA -Me30HOB H -KBaHTOB C HYKJIOHAMH He COrjacyroress 
OMbITOM. STO Hecorsache CBA3aHO C TeM, 4TO PA TEOPHH BO3MYIMLeHHH, MF 
BUAUMOMY, aCHMUTOTHYeCKHH, a KOHCTaHTa cBa3H BelHKa. IlosTomy mMep 
YJIGHbI ACHMIITOTHYeCKOFO pa3sJIOKeHHA He JalwoT UpaBHJIbHOrO TpecTaBJIeHHy 
O TIOBeeHHH MCTHHHOK cbyukunH. B cBa3H Cc 9THM OobUIOe 3HaYeHHe MMeKI 
HCCJIe€(OBaHHA, BbIXOJAUIMe 34 paMKM TeOpHH BOSMYLIeHHH. 

JloKayIbHad Me30HHaA TEOPHA, He YUHTHIBAIOlad CTPyKTypy 9JIeMeHTapHBl 
yuacTHL, B KOTOpOlM He IIpHHHMaeTCAS BO BHHMaHHe B3aHMOfelHcTBHe Cc TAX 
JIbKIMH Me€30HAMH HM THIepoHaMH, efBa JIM MOKeT ObITb IpaBHJIbHOH B OONAe 
OOuJIbIUHX SHEPrHl, rye yKasaHHble OOCTOATeJbCTBA JOJDKHBI UTpaTb cyulet 
-BeHHY!0 poJib. B cBA3H C 9THM TIpefcTaBAeT WHTepec yCTaHOBHTb TIpHl 
HHMOCTb ee B OOWACTH CpaBHUTeJIbHO HeOOJIbIUHX IHEprHH. 

Hacrosujaa pa6ora nocpamleHa AcceqOBaHHIo (yHKuHH Tpuna B rceByd 
-CKaJIApHOH CHMMCTPHUHOH Me3OHHOH TeEOpHH C NCeBAOCKaAPHOH CBA3bIO, NpHell 
TlaBHOe BHHMaHHe yeeHO MaTeMaTHY¥ecKOH cTOpoHe mpo6.rempl. B padom 
3aJIOXKCHbI OCHOBbI HOBOrO MeTOJa MOCTPpOeHHA MpHO/IMKeHHEIX (byHKIhl 
[puua, Ha3BaHHoro KBafpaTHoHbIM pHOsmMxeHHem. Metoy paccuuTaH Hi 
TIPHMeHeHHe B OOACTH MaJIbIX 9HeprHii. B paOore nowyuenbl PyHKuua pad 


mpoctpaveuua uyknoHa G(kj0) u Bepmunnbe uactu 1} (3g) u VT, (2 q)) 
-KBaJiIpaTHUHOM TIP HOJIM2KeHHH. Bepumuuaa yactb I, (; q) NcnOuIb30RaHa A 
MOJYYeHHA CBeeHHH O MarHHTHOM MOMeHTe HyKJIOHA. 

YpaBuenna quia cbyukunt [puna BecbMa CJIOXKHbI, MOSTOMY, TaK Ke Kal 
OmBapac u TMaliepnc (+) uw Ap., paccMoTpuM TobKO sHHeliHbIe ypaBHeHy 
Aaa pyukuni Vpuna, tT. e. mpeneOpexem BCeMH 3aMKHYTbIMH HY KJOS 
aHTHHYKJIOHHbIMH NeTssimu. Ha ocHoBaHHH HCC/IeAOBaHHA Moje mMoKasaHo (7) 
4TO BbIBO, DeHHMaHa O OoNbUIOH POH Map OTHOCHTCA TObKO K O6acTl 
RS m., FA 

Kak uspecruo, (byHkuua Ppuna uyKnona G(x, y|0) caasana c (pyHkunel 
[puna Gya(x,yi¢) HyKlOHa B K.jaccuuecKoM ee O) nH ripeneO pexenHy 
NOJApPHsalMeH BakyyMa C.leyIOULMM OOpasom: 


G(x, y|0) = CT {Gaa(%, y! 9)}>2,' (1 


T. @. TlyTeM ycpeyHeHua T-npousBeyqenua OT Gxx(x,y|~) Mo SosoHHOMy Ba 
KkyyMy. Ha ocuopanun (°) npapuo BEruncaenua <T {f (~)}>g MoxHO ccbopMy 
‘AMPOBaTb TaK: KarKbIit OMepaTop SOosoHHoro Noa o* (x) 3ameHseTca Ha g’-( 
mo (opmyuie 


e (x) = (x) —i| Dee—y)dy 
(y) 
078 


se MPOBOANTCA (PyHKIMOHAJIbHOe AudpepeniupoBanne uu Mocae sToro 64 (x) 
MaraeTcaA paBHOH Hyst0. CumBosmueckn (1) B MpocTpaHcTpe MMIlyJIbCOB 
{yeT 3alucaTb Tak: 


G k 0V= Gx k Net OA=0 i 
: ( | ) { a ( le ) J eiomenne anes a (1 ) 
fh th 
D (p) => pe— pt—ie > %— Macca T-Me380HAa. 
# 


BO rbsy ACh CBOHCTBOM TPaHCJAWHOHHOH MHBapHaHTHOCTH sep cbyHKIHO- 
yop (*), ypaBnenne Ana Gya(k|¢) sannuiem B Bue 


t 


1 8 — e 

| tala — | do tapue® (0) <r — Bia | dp (P)| Gen (le) = 1, 2) 
g = g/(2n)?; m—macca Hykn0Ha. Bmecto OObIUHBIX MaTPHIL H30TOIH- 
oro ciuHa 7* OyeM NOb30BaTbCA MATPHaMH 7, OMpeeIAeMbIMH COOT- 
eHveM gAtigt = grioi, 

PyHKWHIO puna Gyn (k| 9) HYKMOHAa B KaCCHYeCKOM Tose 9 3alIHIIeM Tak: 


(2|¢) = [m tp ee \ Ap Xp Py? (p) iii + gst \ dp (P) |®.a(4l2) (3) 


DyuuM ypaBHeHue Juin Gy (| 9); 


p — ke — \ dp (p? + 2kp) # (p) 


S (p) \ dp, Aps (Py P2) ¢* (Pi)~™* (P2) X 


Ph (p,) 8o%(p,) 1 oy \ dp dp’ = p)eNp)+ ets" \ dpinPee'(P)} Gxa(& | 9)=1.(4) 


S3Bujly Toro, UTO ypaBHeHHe (4) TOUHO PpelIHTb He ylaeTCH, mepelijem 
IPOWLCHHOMY ypaBHeHHlo, lipeHeOperad ABYMA ClaraeMbIMH YaCTbIO OTAadH 
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a d ous cre SS) SS 
1 EP> (Pips) &* (P1) 9”? (Po) 39 (p) 89" (pa) 


rl dp%.P»o*(p). YupoulenHoe ypaBHenne 


HHTepPepeHUMOHHbIM YICHOM 


7) ee SY 2 wh 3 ee high 1) pA ann 
[int — #2 — \ dp (p? + 2kp) 9 (p) <P — + © \ dp dp’ (p') 9% (Wf 


* Gxa (|g) = | (5) 


/MM Me€TOJOM COOCTBeEHHOrO BpeMeHH, BBeeHHEIM B. A. Poxom (°); MONy4HM 


Gus (h| 9) = i\ dy exp (—2y i (m? — #9} | m+ puke + 
: 


“9 \ dp dp’. Py?” (Pp) Uy (p, p') % (p") + Si5"\ dp (P)| x 
1 
x exp \z \ dp, dpe” (py) Uy (Pi, P2) (p2)} (6) 


Uy (Py, P2) = — ig*\ dy’ exp {iv’ (p? + p} + 2kp, + 2kp2)}- 


0 


Mpopeyenue :yHKuMOHasbHOrO ycpesHeEHHA MpHBOAUT K HeoOxoAMMocTH 
jaTb (pyHKUMOHasbHOe ypaBHeHue. Pemenve PyHKUHOHAJbHOrO ypaBHeHHA 
a3HM ‘epes (PyHKIWMIO, yAOBseTBOpAIOMyIO HeHHeliHOMy ypaBHeHulo. Pe- 
ive 9TOrO ypaBHeHMA, B CBOIO OYepesb, MpecTaBUM Yepes pellleHne MHTer- 
bHOrO ypaBHeHua PpeyropMa BToporo poga. B pesybTaTe BbIMHCJICHHH 

one 


NowyuHM yHKuHI0 [puna wyksona G(k|0) B Buye MHTerpasa OT neTepl 
HaHTa MHTerpauibHOrO ypaBHenua PpesrostbMa Cc 4 HesaBACHMBIMH TepeMeHHBI 

Tlomp3yxicb TedpeMoli, YTO eCJIM UMeIOTCA B paSHbIX MPOCTPaHCTBAaX | 
agpa K uQ takue, uro Sp K” = Sp Q”, TO HX JeTePMHHAHThI PaBHB!, MOJys 
dyukunio [puna HyKsona B Bue 


oO 


G(k|0) = (m+ why) i\ dy exp {— ev — i (m2 — F) v} {det (1 + Qe. 


0 


Snecb det (1 -- Q) — qeTepMuHaHT MHTerpasbHOrO ypaBHeHUA Ppegro. 


9 (0) +). Q (0,09 (0') do! = Fo) 
© A]pom ‘ 


Qw,0)=— \ araye (1 — exp {— iB)? (@ + 0)}) x 


eae ke 


xexp{— i SSP — tp? (o +0) —B(o+ of, 


rye A—Mapametp o6pe3aHua. 
BpuncieHua MepBbIxX 3 WIeHOB HW UCCyIeOBaHHe f-ro YWieHa pasJIOKeE 
det(1+Q) mo napamerpy noxkaspiBaet, uTo G(k|0) HMeeT TOJIbKO 
5) 


ocoOeHHOCTb, a HMCHHO Tosioc mpH k? = m?. 
8"G,., (R | 9) 

Ecam Jat BbrludceHHA ———————.———  BOCTIOJIbSOBaTbCA Gu (RF 
@™ (qi) .- - 80" (Gp) it 
B Buye (6) H NpopectH *PyHKUHOHAbHOe ycpeyHeHHe, TO Tocie NpoBeeHy 
M€PpCHOPMHPOBKH TOJIYYHM TOJIbKO YaCTb pa TeEOpHH BosMyleHHH. IlosTe 
WIA TOPO, TOO! pasyJbTATHI BLIVHCJIEHHH CeYeHHH B3aHMOeHCTBHA T-Me}) 
HOB C HYKJIOHAMH H JpyrHX MpoueccoB He CBOJUJIMCb kK pe3syJbTaTaM BBI4Il 
JI@HHH MO TEOPHH BOSMYLLeHHH, HeOOxOMMO: JIA KaxkKJOH N-BapHallHoHs 
z 8"Gxx (F | @) ; 
MpOH3BO,HOH ————_———,_— lOJIy4HTb CBOe (pyHKIMOHaIbHOe ypaBHeHk 
89” (q1).. 89°" (Gn) | 
Tlepelira kK ynpoujeHHOoMy ypaBHeHHIO H pellMTb ero, Jasee mpoBecrun (bye 
WHOHAaJIbHOe ycpefHeHve HM peHopmupoBKy. TlogyyeHHoe BbIPamKeHHe 


| 8"G (k | @) | 
8O** (q1)... 30" (g,) Jpg 


MIpOcTO CBA3aHO C MaTPHUHBIM 3JIEMeHTOM Tlepexoja cooTBeTCTByIOWero Mf 
wecca. 


HaxoxwkeHve BepuiHHHbIx yacTeli pe u I’, cBa3aHo elle C 6OJIbIIMMH MaTeM 
THYECKHMH TPYHOCTAMH, YeM Haxowenne G(Ak|0). pu Beruncnenun Ty 
B3aHMOJeHCTBHe C SCKTPOMATHUTHBIM MOJIeM CJleqyeT YYHTHIBATb B ne 
PRYO MME SE TeOpHH BOsMyeHHH. Tlocue rpoMo3qkux BbIYHCTeHH Bep rit 
npe yactu T3(k;q) u » (23g) Haliyem B Buye 


D5 (ks q) = G4 (b+ 4/0) 757° (| 0) ) + 10% | dr dex 

’ 

x exp {— ev — ew — i (m? — k?) y — i [m2 — (k + g)*1e} x 
x (m — tphp — teu) Yudp — ig? \ pd x 


exp {io (p? — 2kp — 2gp)} Fy, (p)] {det (1 + Ky,0)}—2} G4 (| 0), 
580 


Py (B59) = (b+ 40) {p76 (&|0) | dv\ do 
0 oO 


x exp {— ev -— s’o — i (m? — k?) y — i [m? — (k + q)?] 0} X 
[ep (tm + yy ivey) (2ey + Yvqvin) — ig? \dp exp {iw (p? — 2kp — 2qp)} x 
(tv — tp) Fy,o (p)] {det (1 + Ky,0)} 2 + (tp — tw) Bu (2 g)} G(R] 0). (10) 


cb det(1 + Kyo) — qerepmunant, a Fy,.(p)—“pemienue nuTerpaubHoro 
BHeHHA Ppezrosubma 


Fa (P) + &\ do! Ky (Ps — P') Foxe (") = D (0) (11) 
(HPOM 


Gyo (P, p’) = D(p fda’ exp [ic’ (p® + p™ + 2kp + 2kp' + 2qp + 2qp')| + 


a 0 
+ D(p) exp [iw (p? + p + 2kp + 2kp’ + 2qp + 2qp’)] \4 x 
: 0 


x exp [iv’ (p? ++ p’? + 2kp + 2kp')). (11’) 


'B copmyse (10) B, (3g) onucpwaer BKay B I, OT UpsAMoro B3aHMO- 
iCTBHA T-MC3OHOB C JJIEKTPOMAarHHTHbIM TMoveM. 

Bepwmuuyto yactb I, (k; gq) ucnomb3syem Avian NowyyYeHHA CBeeHHH O Mar- 
THOM MOMeHTe HykKJIOHa. B pesyubTaTe BbIYHCJIeHHH HalijleM, UTO B KBajl- 
THYHOM IIpHOsIM2xKeHHH CYMMa MarHHTHbIX MOMe€HTOB HeHTpoHa HM MpoToHa 
BHa OJHOMY AJepHOMy ‘MarHeTOHY, T. e. 


Up + Un = I, 


HY€M MAPHUTHbIi MOMeHT HeliTpOHa py OTIMYCH OT Hy. IToT pesybTaT 

XOJHTCA B JOBOJIbHO XOPOLIeM COrsacHH C OMBITOM. 

BprgvcyieHiA 3HaYeHHM MarHHTHbIX MOM€HTOB MpOTOHa H HeHTpOHa B OT- 

IbHOCTH, a TaK2Ke CeCUeHHH PaCCeAHHA =Z-Me30HOB Ha HYKJIOHAX HW [pyrux 
IIpOBeJeHbI BBHAYy OOJbIUHX MaTeMaTHYeCKHX TpYyHOCTel, CBASAHHbIX 

JEIUEHHEM HHTerpaJIbHbIX ypaBHeHHH WMpeyrospMa. 

B sakmoueHve MpHHomly rayOoky!o OarojapHocTb aka. H. H. Borowuo- 

3Y 3a TIpefIO%KeHHe TeEMbI, PYKOBOJCTBO HW MOMOMIb B padore. 


VYuctutyT sAyepHpix mpodsem Iloerynusto 
Axkajemuu HayK CCCP 20 VI 1956 
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Jloxnnagp AkajwlemMunm HayKk CCCP 
1956. Tom 111, N 3 


H. A. TOJICTOM 


BCNbILIEUHOE PASPOPAHHE CBEYEHHSA B WAHK-CYJIbB®UAHbY 
®OC®OPAX WH JABYXCTYNEHYATbIN MEXAHH3M BO3SBY)KAEHMA 


(IIpedcmacaeno axademuxom A. A, Jle6edecoim 29 VI 1956) 


1. Orxpprroe H. A. Toacrsim u II. TI. Peodunopem (*) sBaeHHe BCTBIIME 
Horo pasropanusa (BP) quMHHOBOMHOBOL MoOOCEI CBeyeHHA (Pocopos ZnS— 
HECMOTpA Ha OYeBUAHbIM MHTepec ero WIA Teopuu docopecleHuuN, MOUTH FB 
paspaOaTbiBasoch B Moculexyioulue rospl. AnanormyHoe aBweHne Opiio0 OOnAapy 
eno H. A. Top6auenoii (7) y @octbopa Cd,P,0,— Pb, Mn. B. B. Antonos-P@ 

MaHOBCKHH (*) MpeJIORKUII HHTePIpeTHpOBam 
BP c TOUKH 3peHHA BbICBeEUMBAIOMIerO ene 
BHA Bos6yxatomero cpeta (BJ[BC). IIpe 
IIPHHATHIC HAaMH JaJIbHeliuMe UCCIeOBAaH 
B STOH OONaCTH NOKasaJIH, 4TO, BO-IlepBb 
BP ropa3qo Oonee yHHBepcaJIbHoe ABJICHHe 
YeM MOXKHO OblIO TpeqnolaraTh paHee 
BO-BTOPbIX, UYTO Ha Z9TOM SABJICEHHH MOKE 
ObITb OCHOBaH HOBBbIH MeTOA HcceqoBaHey 
JOKAJIbHbIX YPOBHeH cocdopoB; B-TpeThuxl 
YTO TIPOMeCChl, BbIABJIAeMbIe HCCIe€OBaHHeM 
BP, JOuDKHbI IPHHUMAaTECA BO BHUMaHue IPH NMOCTPOeHHH TeOpHH ocpopecieHy 
WHM KpHCTalNopochopow Tuma cybpHyos. | 

2. Hanomuun, uTo apnenue BP p ZnS — Mn 3axmouaercs B TOM, UTO BKJIIO} 
yeHue BosOyxKaloulero cBeTa c HHTeHcuBHOcTHIO E = const (A = 365 my) nocaé 
NpeAMecTByIOulerO 3aTYXaHHA, KOTOPOMY, B CBOIO OUepeb, MpesulecTBoBadd 
ANMTEIBHOE CTAUMOHapHoe BOsOyxeHHe (A = 365 Mv), BbISbIBaeT BCMbIINKY (Ch 
puc. 1) apkoctu opawKesol nonoce cpeyvenua Mn. Benuunna oTHocuTeJbHO 
BCNBIIKH, ONpefeimemou, HampHMep, Kak V = Imax / Jeo, MOCTHTAeT y ZnS — M 
MPH ONTHMAJIbHBIX YCJIOBHAX 3HAYeHHA, paBHoro 4. 

Tlocrpous cnenvanbubili «<o,HOKpaTHBlit» MOJLYJIATOP CBeTa C JJIEKTPHYeCK 
YUPaBJACMBIM 3aTBOPOM (*), Mbl MOJYYHJIH BOSMOXHOCTh UCCJICIOBaTb 3aBK 
CHMOCTb V OT BeJIMUHHbI TeMHOBOrO UHTepBasa to, BapbupyaA nocwlesqHuu 
mpefenax or 0,01 cek. Yo npakruyecku OecKoHeWHOrO BpeMeHH MPH coxpé 
H€HHH MOCTOAHHOH, JOCTaTOUHO xopollel KpyTH3HbI (bpoHTa CBeTOBBIX HN 
nyjpcow (~ 3-10 cex). Oxasanocb, uTo Bemuunna V umeer MaKCHMYyM TIpk 
ONPEAENCHHOM to = ty max. OTO BPCMA «KCOSPeBAHHA» BCIIBIKH pe3KO 3aBHCH 
OT TeMMepaTyPbI, NOAYHHAACL B NepBOM IpHOJIMKeHHH 3aKOHy 


1 


Omax 


— e—ulkT 


t 


Or HHTeHCHBHOCTH BosOyxKeHHA E (Azoso = 365 Mu) ty max mpaktTnyeckn He 
3aBHCHT. TakuM OOpasoMm, mpu ty BOCTaTOUHO MaJIbIX HIM jOcTaTOUHO bob: 
WIMX NO CpaBHeHHIO C fymax BP Moxer ObITbh MH He OGHapyxKeHo. IIpumenenHe 
HOBOH MCTOJUKH NO3BOIHJIO HaM OOHApyXUTb *akT, YCKOJb3HYBIUIHH OT BHU: 
MaHHA MCCeQOBaTeIeH WHHK-CyJIbPHAHBIX (octbopoB: 3HaUHTeMbHOe UE 
co ocpopoBw Ha ocnHoBe ZnS o6mnagaetr BP (Bo36y 2k JeHHe 
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j= 365 my). B kauecrBe npumepoBp na3zoBem: ZnS — Ni: ZnS — Ni, Ag; 
--Co; ZnS — Fe; ZnS— Eu; ZnS —P; HekoTopble oOOpa3ubr ZnS — Cu 
JaIKEBLIM CBCYCHHEM) HM, HAKOHeM, OO/bUAA YaCTh «6e3aKTHBATOPHBIX» 
*, Bpemena cospesaHHa Tp 3aqaHnoit Temnepatype y YKa3aHHbIx (poc- 
B PasIHIHbI, HO BCerfa COKpalllaioTcH MPH MOBbIeHHH TemMmepaTyppt. 
PHe H3 HUX jlaijoT BecbMa OowbiIMe sHayeHHa V (Hanpumep, B ZnS — Ni 
daOogqanu V~6). Bo scex cayyaax BP na6mogaetca B HHHOBOMHO- 
MONOCe CBCYeHHA; KOPOTKOBOJHOBaA Nosoca (Zn) HMeeT «HOpMaJIbHyIO» 
TuKy. Jia BCeX yKa3aHHbIX (poccpopoB BbINOWHAeTCA mpaBuJio, OTMeuaB- 
‘A HaMH paHee (°): KOPOTKOBOJIHOBbIe MOJIOChI HMeIOT Oolee HIM MeHee 
DKEHHY1O CBEPXJIMHEHHOCTb (1, ~ E>1), A HHHOBOMHOBbIe — CyOuIMHeHHOCTb 
FS), Penakcallua KOPOTKOBOJHOBOFO H JLJIMHHOBOJHOBOPO CBeYeHHIi TAKIKE 
SbIBACT XAPAKTePHble PasJIMYHA: PasropaHve KOPOTKOBOJIHOBOFO CBeUeHUA 
leHHee 3aTyxanHuad (Lp/L3 >1, cm. (8,7)), pasropanue JIMHHOBOsHOBOrO 
pee saryxanua (Lp/L,< 1). ®opmaabuo ropops, spems pasropannsa 
HamMuuH BP yaxe orpuuatTebHo (Lp /L;< 0). 
3, O6cyqHM BO3MO2KHBI Mexa- 
M CBeyeHHA Chocdopos, obajaro- 
~ BP. Orozpopum cpasy xe, 4TO 
fa, KOTOPy!o MbI paccMoTpuM, 
Ma rpyOa Hu pA ee jerauelt 
yeT yTOUHHTb HU pa3BuTb. B 
A CMbICIe pHc. 2, KOTOPbIM MbI 
HAeM- HallWw paccyxXeHHa, He 
yeT IIpHiHcyrBaTb OyKBaJIbHOrO 
yYeCKOrO CMBICJIAa. 
e€pBHuHOe JelcTBHe BO36yxKja- 
[ro cBeTa / BBISbIBAeT Tepexoy 
TPOHOB H3 3allOJIHCHHOH MOJIOCbI 
| (uu c HeBosOy2KJeHHEIX ypoBHelt K nu JI, coorpercTBeHHO, KOPOTKOBO,IHO- 
) weHTpa cBeyenun (KLIC) a AauHHoBoHOBOorO WeHTpa cBeyenua (JILIC) 
JOKaJIbHbIe YPOBHH, KOTOpble MBI Ha30BeM MHTaIOuIMMH ypoBHsmn (I1Y). 
Uncso gmekTpoHoB Ha ITY orpanuunBaercs TeM, YTO OHH BbIOPacbiBaloTCA 
[Y B nonocy mpopogumocrn (III), BropHuHbiM jeHcTBueM BOsOyxaloulero 
ra (2) H cnoHTaHHO yxogaT (3) Ha ypoBHu BenbuukH YB. I[Ipu ouvenb 
bHOM BO3OyXJeHHM JOMHHUpPyer Mpouecc 2, H YHCO seKTpOHOB Ha ITY 
TOAHHO; IPH OveHb Cca6oM BOs6yxKeHHH JOMHHUpyer Mpouecc 3 (ObITb 
KeT, IPH yuacTHu TyWIeHuA 6), H YMcIO aTeKTpoHOB Ha I]Y mponopiuo- 
bHO Bo3s0yxeHHIO E. Yka3aHHble MpefeJbHble CyyaH JaloT JIA WHTeH- 
HOCTH CTallMOHapHOroO KOPOTKOBOJIHOBOTO CBeYeHHA Jo xop MpeWeJIbHbIe 3a- 
MMOCTH, COOTBETCTBEHHO J xop~ E UW loxop~£?; KaK H3BeCTHO, 39TO OT- 
1eT OMBITY. 
Balance uucta 3eKTpoHoB Ha YB ompeyesHeTCH NpHTOKOM Ha HHX 9JeK- 
Hop c ITY (npouecc 3), COHTaHHBIM yXOJOM 9vIeKTPOHOB (4) H ONTHYeCKHM 
POCOM JJIEKTPOHOB (5), NPHBOAAUIMM K BOSOY 2K [CHHIO tombko JILIC. Mpu 
JHOUCHHH BO3s6yxKalollero cBeTa Mpolecc 9 MpekpallaeTcA H YHCIO 3/eK- 
HOB Ha YB wauMHaer BO3pacTaTb 3a CY¥eT Ipolecca 3, Nposod/KaroulerocaA 
rex Nop, MWoKa He ucuepmaiorca auleKTpoHbI Ha ITY, 9To mpotecc «cospe- 
us» BCObIUKH. Ec mpomecc 4 MaJloBeposiTeH, TO CMOCOOHOCT K BCTIBIINKe 
<eT Y[epXKUBaTbCA OUeHb Oro (HallpuMep, B ZnS—Ni — cyTKamy). 
moveHHe CBeTa Tlocle nepepbIBa BbIZOBeT CHOBa Mpouecc 5, YCHJIeHHbIT 
xICTBHe TOTO, UTO YHCO aIeKTpOHOB Ha YB B MepBble MrHOBeHHA Cowie 
[HOHapHOrO; pasropanue JJMHHOBOHOBOTO CBeYeHMA OYyeT BCHbILICUHBIM. 
OH W3 BaxKHeHIUMX OMbITHbIX (PaKTOB, TOBOPAMINX B NOJb3Sy H3J1I0x%KCHHOH 


Puce. 2 


* B. A. Apxanrespexaad u IT. I. Peodunos coobmHu aBTopy, YTO OHH Seales 
MepHOLMYeCKOM BO36y2xKLeHHH (Ha TaymeTpe) BP B oxa2KeHHOM ey Coy 
1,5. IlpumMenenve Hamel HOBOH MeTOJHKH NO3BONHJIO a Sie as == 1174), 
1H OpaHKeBOM TOscBeTKe BO BpemMa TeMHOBOrO HHTepBaia V ~ 4d. om 


KaPTHHBbI, 3aksOUaeTCA B CuleMYIOUleM: NO Mepe TOFO KaK «CO3PeBaeT» ]JIME 
BOJIHOBAM BCIIbILIKAa, B KOPOTKOBOHOBOM YaCTH CHeKTpa «cospeBaeT» OOpay 
sBIeHHe, a HMCHHO SaMeAMeCHHE KOPOTKOBOJHOBOH Kf 
BOH pasropaHua, HadsmoaeMon Ip CeAYIOUeM BKJIIOYCHHH BO3O 
yleHua. OTO 3HayuuT, uTO IY yxe ycnesM OMYCTOIMMTLCA HW AIH PASBUTHA KO 
KOBOJIHOBOTO CBEYeCHHA HEOOXOJHMO CHAYAaJIa 3allOJIHHTb UX JO paBHOBeCHA. 
Ke TEMHOBOLt MHTepBas t, Mam,To CITY ua YB neperekaer JIMUIb HeOOIbINAaA 4a 
QJIEKTPOHOB, JJIMHHOBOJIHOBaA BCMIbIUIKa OyeT Masia, a pasropaHHe KOpony 
BOJIHOBOFO CBeYeHHA Oy eT ObICTPbIM, TAK Kak 3aNlac 31eKTpoHOB Ha ITY Moy 
ObITh cpasy «nyMeH B Jeo» (Ipouecc 2). OnbIT MOKasbIBaeT, TO 9Ta KOPpe) 
WHA M@KyY KHHETHKOM JJIMHHOBOJIHOBOrO HM KOPOTKOBOJHOBOrO CBeYeHHH H} 
He TOJIbKO KaUeCTBEHHbIM, HO H KOJIMYECTBCHHbIM XaAPaKTep; KCOSpeBaHHe BCT 
Ku» (H3MepaxeMoe YBeJIMUeHHeM TOMA Ha JJIMHHOBOJIHOBOH KPHBOM pasii 
paHUs) MpOTeKaeT BO BPeCMEHH COBePLIeCHHO Tak Ke, KaK HW KCO3peBaHHe Me 
HOCTH» (H3MepsHeMoe YMeHbINeHHeM TVlOWlayH Hafl KOPOTKOBOJIHOBOM KPH 
pasropauua). Mpl cuHTaeM, 4TO 9Ta KOppeJIALMA BMECTE C (aKTOM CBePXJHHl 
HOCTH HM CYOJMHeEHHOCTH CTalMOHapHOrO CBeYeHHA yCTaHaBJIMBaeT TPUpay 
«KOHKYPeHILMM» MOuoc cBeyeHua B Poccopax (cM., HampHMep (°)). | 

[locmotpuM, Kak corsacyeTca Halla CxeMa C J[PyrHMM OMbITHBIMH (ak 
(Hampumep, Aaa ZnS — Ni): . 

1) YeennueHue Temmepatypbl YCKOpseT CO3peBaHHe BCIIbIIUKH WH COspeBal 
MeJJICHHOCTH, yXOR 9eKTpOHOB c ITY (mpouece 3) ycKopserca. 

2) Undpakpacuaa mojcpeTKa B HauaJIbHbIX CTaqMAX TeEMHOBOFO Tlepepsh 
yCKOpHeT CO3peBaHHe BCIIbILKH HW MeVICHHOCTH HW HesdppekTHBHA Ha JaJiek} 
cTaquax; moka ITY umewr aekTpOHbl, HHPpakpacHaA MOACBeTKa MOXET UX 
Bleu HW OnycTomUTS ITY. Ha BemMunHy BCHbIMIKH HNPpakpacnaa NOMCBeT 
IIpakTHYeCKH He BNAeT, HHpakpacHbIlt CBET MOTOWaeTCA TOJbKO IJICKTPOH 
Mu Ha IIY. 

3) OpaHxkepo-3eleHad MOJCBeTKa B TeCMHOTe YMeHbIlaeT BCIbIIIKY BI 
JO MOJIHOO €€ YHHYTOXRKEHHA, OHA H3BUIeKaeT JIeCKTPOHHI Cc YB. (OnbiT 10Ka3h 
BaeT, 4TO cbocsop Cc cospeBLleH BCIIbILIKOH HMeeT JOMOJHUTeEIbHOe NOONE) 
B OpaH2KeBO-3e1eHOH OOAaCTH cmeKTpa.) 

4) OpanxKeBpo-3eieHad MOJCBeTKAa B HavaJIbHbIX CTaHAX TeEMHOBOFO HHTe 
Basia CIOCOOCTBYeT CO3PeBaHHIO ME€JJICHHOCTH B KOPOTKOBOJIHOBOM pa3ropadii}) 
a Ha NO3{HAX CTAAMAX HE BUIMAeT, ITA MOACBETKA H3BJICKAET 9JIEKTPOHbI HE TOM, 
Ko c YB, Hou cIIY, korgqa onv Tam MMerrTcs. 

V3 2) u 4) cneqyer, Kak Mbl W Mpeqnoaramu (cm. puc. 2), uro YB pacno 
*KeHbI rutyOxKe, uem ITY. 

5) Beauunna Bcnbiuku V B WMpOKHX Mpeseiax He 3aBUCHT OT HHTCHCHBHOGH 
TIpeqBapHTebHOrO BOSOYXKMeHHA, HO BOSPACTaeT C HHTCHCHBHOCTbIO BOSOyKI 
HHA, IPH KOTOpOM HaOstofaetca BP; uncuio 37eKTpOHOB, NomaBUMXx Ha I1Y B ph 
3YJIbTaTe IIpeIBapHTeMbHOrO BOZ6yXKeHHA, OFPaHHyeHO; BeMUnMHA BCTIbILIE 
OlnpefeineTcA TOJbKO Tpoweccom O. | 

4, Mpi nosiaraem, 4to u3yyenne cbocdbopos c BP nepekuybipaer MOCTHK Me 
ABYMA BaKHeHIIMMA KaccaMH KpHCTasoOoctopoB: KOObIMHBIMU» H «BCTIbIL 
HbIMH», T. €. PocPopamu c HHpakpacnok cTumysauuelt. C sto TouKU 3peHH 
BP ecTb «aBTOCTHMYJALUA» BOSOYKaIOlLHM CBeETOM. 

Tlocrynno 
21 VI 1956 © 


Ps 


f 


+H. A. Toactod, Il. I. ®eopuaos, DAH, 68, 285 (1949). 2 H. A. Tm 
GaueBpa, PKOTO, 21, 305 (1951). 3B. B. AnToHoB-Pomanosexnui, Kk 
AH CCCP, cep. us., 15, 637 (1951). *H. A. Toncro#, H. H. Txa ag 
Msi, eure p, S.C. Make y po pales: Bypamakxkos, Ontuka u cnexTpocKkoni 
1, 6.098, 719 (1956)... 5 He A» Tromerioty (As B- Ulatruaos, Onrnxa uw cnext 
cKonuad, 1, 8. 2 (1956)... ®. Hy cA. T ot com) Hea, JIHTBHHEeEHKO, KOTO, 2 
907 (1955). “H. A. Toacto#, A. B. Wlatuanos, )K9TO, 30, 109 (19: 
*B. J. Jie Bmw x, orosomunecnenuua TRepALIX H KULKHX BeuxecTB, 1951, erp. 373. 
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UMTHPOBAHHAA JIMTEPATYPA 


Horaaygo Akanyemuu nayr CCCP 
1956. Tom 111, No 3 


BHO@HSHKA 


A. A. HEH®AX 


'CTBHE HOHH3HPYIOIWEM PAJIMAWMM HA TMOJIOBbIE KJIETKV 
BbIOHA (MISGURNUS FOSSILIS) 


(ITpedcmaeaeno axademukom H. H. Il maaveaysenom 6 VII 1956) 


3-HacTosleH paOote Opila IpeAMPHHATA NMOMbITKA HCCeOBaTb B3aHMOOT- 
CHW Me@K]LY MY2KCKHM HM 2KCHCKHM KOMMOHEHTAMH 3HPOTbI IPH OOyYeHHH 
X TaMeT Jo onsogqoTBopenua. Msyuenne storo 6ouee CO%*KHOTO, NO CpaBHe- 
/C JCHCTBHEM paMalluy Ha OJHY MOJIOBYIO KJIETKY, ABJICHUSE MOXKHO paccmarT- 
Tb KaK HEKOTOPbIi War pH Wepexoe OT Oomee JIEMeCHTAPHbIX 3aKOHOMep- 
reli (*) K CIOMKHOMY OTBETY Ha JyueBoe BOselicTBHe WeOrO OpraHu3Ma. 
PeeHHe TOCTABJICHHOL MpOOJeMbI MOXHO OplJIO Obl CUHTATb YAOBIETBOpH- 
>HBIM, CCJIH Obl OHO MO3BOJINJIO Ha OCHOBaHHH KPHBbIX JO3OBOH 3aBHCHMOCTH 
KaxkOHM W3 Tamer IIpefCKasaTb pe3yIbTAaT, KOTOPbIli CMeyer ORKUAaT IPH 
STAHHU TaMeT, OOJIYYCHHEIX JIOObIMH H3BECTHbIMH JlO3aMH. 

D6beKTom HacTosmleH paOorTbl OblwIM MOJIOBbIe KJICTKH BbIOHa, OCHOBHbIe 
€MbI paOoThl C KOTOPbIMH y2Ke ONHCaHb! (*). 3pembIe NOMOBbIE MPORYKTbI OGTy- 
MCb PCHTTeCHOBCKHMH JIy¥aMH Ha anmapate Tuna PYII-1 (180 xs, 15 ma, 
(bumbTpa, MomHocTh Aospt oT 200 Ao 1700 r/mun). OnsmogorBopenne mpons- 
WIOCh TYT *%Ke moce OGsyyeHuA. Kpurepvem jelicTBus paqualun cay KUHIO 
lO X%XHBbIX 3apOJbIIleH Ha CTaMH BbIKJIeBa B MPOWeHTaX K YHCJY ONIONOTBO- 
HbIX HKPHHOK. 

OOMyueHHe ORHOH FameTH. Kak NoKa3sbIBaloT KpHBble pue. |, 
[CKHe MOJIOBbI€ KJICETKH OKa3bIBaIOTCA HECKOJIBKO MeHee UYBCTBUTeJIbHbIMH 
OJIyYeHHIO, YEM My2KCKHe. Bmecte c TeM XapakTep OOe€HX KPHBbIX CXOJIeH, Ha 
| MOXKHO Pa3JIH4aTb YUAaACTOK NayeHHA, C MAHHMYMOM BbI2-KHBIIHX TPH o3ax 
O—3000 r uw yuacTOK NO,beMAa, Te KOJIMYECTBO XKMBbIX IPH O3axX B JIeCATKU 
@4 peHTreHoB jocTuraer 70—85%. Xapakrep KpHBOM NMOsBOuIHeT Mpepno- 
aTb, UTO MbIl HMe€eM JleJIO C JBYMA PasJIMUHbIMH BUAaMH COOBITHH, IpoTeKato- 
MM B OOJIYYCHHbIX TaMeTax, IpHveM wacTOTa 9THX COObITHH ABJIAeTCA (YHK- 
H JO3bl, rye pesybTaT MepBoro Bua COObITHH — rHOe/b 3apOsplla, a BTO- 
o — ero BbpKuBaHue. IIpu qo3e 0,1—1,5 kr BTOpol BUA BOSAeHCTBUA MpakTu- 
KH elle He MMeeT MECTA, UTO MO3BOJIAeT PACCMATPHBATb ZTOT YYACTOK KPHBOH 
ocTOATeIbHO. Ero cpaBHeHHe C TeOpeTHYeCCKUMH KPHBbIMH Pa3sJIMYHOH «yap- 
TH» MOKA3bIBae€T, YTO IKCHEPHMEHTAJIbHaAd KPHBaA MOMKeT COOTBETCTBOBAaTb 
X-, TpexXyapHOMYy MeXaHH3My, HO HHKaK He OAHOYapHOMy. ITO NOsBoIAeT 
qnouaratbh, uTO yBelmueHve ruOenu UpH COyYeHHN o3amMy JO 3 Kr Ha HHC- 
AMM YUACTKe KPWBOl ABJIACTCA CJIeCTBUCM XPOMOCOMHBIX adeppallHit O- 
[aHTHO-sleTaNbHOro Tuna. Mpi He pacnoJiaraeM 10Ka ILHTOJIOTHYeCKHMH JlOKa- 
SJIbCTBAMH B HOJIb3y BbICKa3aHHOLO MpeMOOReHUA, HO WIA aHHOTO UCCyIe- 
aHUs CYULECTBEHHO, UTO paCCMaTPHBaeMbIe H3MCHCHHA He ABJAIOTCA MyTa- 
Mu (MHOrOyapHOCTb) HW HOCAT JOMMHAHTHO-JeTaJIbHbIM XapakTep. 
Bropas, NOMHMMarlollaicA YaCTb KPHBOM, COOTBETCTBYIONIaA OsaM OT 2— 
yo 96 Kr, OTpaxkaeT Tak Ha3biBaemMplit 9pdext [eprsaura, KOTOpbIM COCTONT 
OM, UTO IPH OOsMbUIMX JO3ax OOYYeHHA NPOWCXOAUT CBOeOOpasHnaNn «je3saK- 
alla» Ajlep, Up KOTOpOl pasBuTHe XOTA H HayHHaeTCA, HO OOYYeHHOe AAPO 
HeM He yUaCTByeT H 3apObIL OKasbIBaeTCH FallIOHAHBIM. Uem Bpillle 03a, 


585 


Tem OOJIbIUe TAKUX 3aposHIWeH. ITO ABEHHE OblIO yCTaHOBJIEHO Ha ampHOus3 
HO MOBHAMMOMY. ClipaBeJIMBO HM JIA ppd. i. 
Tak Kak 06a Bla nNopaxKeHHA Aep MOMOBbIX KJI€TOK — JOMMHAHTHas 
TAJIbHOCTh MW «@3aKTHBAlWA» — He TOMbKO NPHHUMMMAIbHO OTHVAIOTCH J 
OT [pyra, HO HM ABJIAIOTCA B3AMMOMCKJNOUAIOUIMMH, KPHBbIeC 3ABHCHMOCTH B 
BaCMOCTH OT J[O3bl MOXKHO C OOJIbIUeH HH MeHbIeH TOUHOCTHIO Pa3JIOKUTH IE 
Be cocTaBmioulve. OKcTpanomupyaA Kpaluue yuyacTKM KPMBOH K CepeyHil 


AKTHBUPOBaHHbIxX» Aji 
100 Takan OveHb TpHOmnay 


IlyHKTHpoOM. 
O6OmyueHue JB 
ramevrv. OnsiT mpoEy 


MapHad J03a JIA 3HPOR 
OcTaBaJlaCb IOCTOAHHO! 
a MeHANach Obl TOJBIH 
JOA O3bI, IPHXojAuyal 
CH Ha MYXKCKYIO WJM 
XKCHCKYIO TOJIOBbIe KAI 
KH (puc. 2,A) 


% borkeubutux sapodonuedt 
os; 8 


UTO IIPH CyYMMapHOH Og 
B 1000 r (a Takxe} 
2000 r) KpHBaa mpH6 
>KaeTCH kK TIpsAMOH, 
KJIOH KOTOPOH OTparkag) 
HECKOJIbKO OOJIbILYIO FYB 
; poe CTBUTEIbHOCTh  MY2KCK 
f sr Ay panes anep. Yxe c 3000 r de 
Ma KpHBOH MeHHeTCA, ¢ 
Pue. |. BapkuBaemocrb 3aposblilieli IpH o6myyeHHH OHO ug =Pa3syA mporu6 mpuo K 
ramet: A —o6sryyeHHe cnepmues, 6 —oOnyyeHve AMWeKMeTOK - TeJIbBHO Ha cepeHHe, T 
HaMOoJIbilee KOJIMUCCTB 
3apoypimeH mornOaer Tora, Kora OOe raMeTbI OOyYeHbI IpHMepHO PaBHbl 
Rosamu. BooOmle Wiad KPHBbIX, NOJYYCHHbIX MPH CyMMapHbIxX O3ax OOJbIMM 
yem 2000 r, MOXKHO OTMETHTb TpH OCOOeHHOCcTH: 1) OHH HAaYMHAIOTCH TeM BbILIG 


Pepe es © 


TeM Kpyye, 4eM BpIllle CyMMapHas Jlo8a, 3) CaMaH HHKHAA TOUKA KPHBbIX CBM 
HyTa OT CepeHHbI BUpaBO (OO/IbINaA YYBCTBHTCIbHOCTb CIepMues). 

IIpu nonbirke OObACHHTb TOJIYYeHHBIe WaHHbIe BO3HHKaeT BOTpoc — 
qemaer JIM OOyYeHHe OHO TamerTbl Oomee spdeKTHBHBIM OOyYeHHe Apyrok 
OTO BO3MOX%KHO, CIM JONYCTHTb, YTO pewslatonjee 3HAaYeHHe HMeIOT HeKOTOpBI 
CKPbITbIe (PeleCCHBHbIe) JICTAJIbHbIE HapYyIeHHA, KOTOPbIe MpOABAAIOTCA TPE 
oO.1y4eHHN BTOPOH ramerbl. OWHako pH OGyyeHuN CHepMueB No301i B 60 000 
KOrla BC€ MYKCKHE Apa «e3aKTHBUPOBAHbI», BCE PeMeCCCHBHHIe eTAIN B ADE 
KJI€TKE, BbISBAHHbIe laKe CAObIM OOJTYYEHHEM, JOJIKHb! aTb JeTabHbI ScppeKT 
OTOPO, OMHaKO, HE MPOHCXOAHT, HM B STOM CayUae PHOeb BCero TOTOMCTBAa H 
OOaeTcsA MHWb OKOMO 2000 r, Korga Bce ramerbl HECyT JOMHHAHTHO-WeTasbHbl 
W3MeHeHHA (aOeppaliun). PeueccuBHble JeTaM, CmeqOBaTebHO, He Urpal 
B JaHHbIX Mpoleccax OouIbUIOH powH. 

IIpu oObsicHeHHM MOMYYCHHEIX JaHHbIX Mbl UCXOAMIN M3 Tpe_nono*KeHh 
O He€3aBHCHMOCTH JOMMHAHTHO-JIeTaJIbHbIX XPOMOCOMHBIX aOeppallult B OGenx Te 
MeTax OHO 3uroTb. [locme OOy4eHHA NOMOBbIe KJIETKM BbIOHA MOXKHO pass 
JIMTb Ha TPH KaTeropHH, ONpeMeNAIOMMe BbIKUBACMOCTh 3apOJblel B MepBOl 
nokomeHHu. K MepBoi KaTeropHn OTHOCATCA FaMeTbl, B KOTOPHIX OGYUeHHe Bbl 
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JO AOMMHAHTHO-J1eTaJIbHbIe w3MeHeHuA (adeppauun). JLocrarouHo npucytT- 
A B 3HrOTe OAHOU TaKOH FaMeTbI, YTOOLI HeE3AaBHCHMO OT COCTOAHHA BTOpOH 
Tel IPHBECTH 3apOAbIlll K PHOeIM Ha TOH WIM HHO craqun 2MOpHOHaMbHOrO 
uTHA. Ko Bropoit KaTerOPHH MOMKHO OTHECTH FaMeTbI, «C3aKTHBHPOBaHHbIe» 
yenuemM. Hamuuue B 3nrore Takoli raMeTbl, IIpH YCJIOBHH, UTO BTOpan ramera 
fOBpexKNeHa, MPMBOAMT K pasBHTHIO PallOMAHOrO, HO X%KHBOrO 3apojpiua. 
OCJENHEH KaATCrOPHH MOXHO OTHECTH TaMeTbl, H36exKAaBIUIHe MOpaxkeHHA 
{ N€pBbIX THIIOB, T. €. B OTHOWICHHH NepBoro NoKonenua HOPMaJIbHbIe. 
3cTpevasch Apyr c pyrom B lpomecce OnJOLOTBOpPeHUA, raMeTbl MOryT 06- 
»BATb — H3 TpeX MO Be — JeBATb KOMOHHAUH, CXeMaTHUHO lpecTapsieH- 
Ha puc. 2, B. Ouepuyuo, ecu cmeqoparTh BbIMeMPHBeACHHbIM OlIpeyese- 
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H0€ AgpO 


o ® 3 
2. BblxkHBaeMOCTb 3aposbllel pH OO1yYeHHH OGenx ramet: A — 9KcriepHMeHTAJIbHbIe KPH- 
B — veopetuueckue Kpuppie, B — cxeMa BO3MOMHbIX CO“eTAHHH OO/TYYeHHbIX TaMeT pa3- 
HbIX KaTeropuH: a — 1000 r, 6 — 3000 r, e — 4000 r, e — 5000 r 


M, H3 9THX JICBATH BOSMOXKHDI TOJIbKO TPH KOMOMHALHH, pH KOTOPbIX 
DbII OCTAeTCH XKHBbIM. OTO BCTPeua KHOPMAaJIbHOFOy Apa C KHOPMAJIbHBIM», 
IMAJIbHOTO» C «e3aKTHBHPOBaHHbIM» VW «e€3aKTHBUPOBaHHOTO» C «HOPMasJIb- 
m. BeposTHocTb KaxKJOH KOMOMHALHH ABJIAeTCH MpOH3BeeHHeM BeposT- 
reli, ONpeesAIOWHX YacTOTY Tame? JaHHOH KaTeropun. JlonA BEOKMBUINX 3a- 
pIIMeH B KayKJIOM OMbiTe C OOJIyYeHHeM OOeCHX Tamer MOXET ObITb ONpeseeHa 
cyMMa BepoasTHOCTeH BCeX TpeX KOMOHHAUMH Ww MOKeT ObiTb BbIpaxkeHa 


My JIOH: 
“0 = PGP's + PGPo +PSPo, 


nm — oOmee YHCIO 3apObIIeH, Ny — YHCNO OCTABIUMXCH KUBbIX, Pos 
WATHOCTh, Olpefesmaioulad YacTOTY «HOPMaJIbHbIX» MYXCKMX Tamer IPH 
HOH jose ux OOy4eHHA, P'S — TOKe, HO KeHCKOM TaMeTHl, pa ee 
JATHOCTh <«Je3aKTHBAlMM» (yOuBaHHA sAf[pa) COOTBeTCTBEHHO MYKCKOM HU 
CKOH Framer MpH COOTBeETCTBYIONIMX JO3ax ux oOOmyueHHsa. I[lomb3sysxacb sTOK 
MY JOH WM aHHbIMU 10 OOsTy4eHHIO OHO ramerpi (CM. puc. |), MOXKHO Tomy- 
> BEJIMYMHY BbIKMBAeMOCTH JIA MIOOOTO cO“eTAHHA 03, MPHXOAMMXCA Ha 
‘CKHe WH XKCHCKHE MOJOBbIe KJIETKH. 

Tak, HallpuMep, Aa TOTO YTOOKI NOYYNTh BLYKHBACMOCTh 3apOfblllen LA 
jad, KOra cnepMaTosony oOsy4eH Wosor 2250 1, a aAlieKmeTKa Jos0it 750 1, 
1aXOJ[MM jlJIa cepMueB Ha puc. 1, A cooTBeTcTBYIONLY!0 JaHHON Jose BeIH- 


y P™. = 6% (0,06) — nucxogsmmit myHKTup — u BemuunHy Py = 15% 
5) — Bocxoyamui nyuKTup. AHanormunbiM O6pa30M Jia AleKMeTOK Ha 
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puc. 1, B HaxoquM Waa fosbr 750 r Po =78 % (0,78) u Pe = (0. [Jo npusemy 
Holt Belle opMysie OMA BEHKMBUIMX 6yyeT paBHa: 0,06-0,78 + 0,06-0H 
BRS 9 al ci Vm dtm =a OR) Ws eal ve %). Sra TOUKa COOTBETCTBYeT OTHOIMeHHIO 03 0,7 
0,25 mp cyMMapHol jose 2250 + 750 = 3000. 
Jlasa 1poBepKH W3/1O%KeHHBIX pecTaBeHHH Onlin MOMyIeHb! TeOpeTHuecR) 
KPMBBIe JIA TEX 2K COUeTAHH 03, KOTOpbIe Obi MPHMCHEeHbI B SKCIEPHMeHy 
CpaBiuBan SKCrIepHMeHTavIbuble (cM. prc. 2, A) uw Teoperuteckue (cM. puc. 25) 
KPUBbIe, JerKO YOeMTLCH, YTO, XOTA KaxKlad OTMeMbHad TeEOpeTHYeCKaA KPHBh 
He HakJla[bIBAeTCA Ha SKCICPUMCHTAJIbHY!O, OOMEe H BSAMMHOe PacnosOKew 
BCeX KPHBbIX UpesBbIVaHHO MOXO2*Ke B TOM H pyro ca1yyae. B yacTHOCTH, COBI 
ylaior Bce Te OCOOeHHOCTH, O KOTOPbIX TOBOPHJIOCb BbILUe: IPAMaA JIA Madi 
03, YBeIMYeHHe KPyTH3HbI HCTeMeHv MporMOaHHA B WeHTpe pH yBesMyeH}! 
CYMMapHO JO3bl, CMeIeHHe HHDKHUX TOUeK BIIpaBo OT CepeMHbI U T. TN. KpuBi 
a ja cyMMapHoH jo3spr 1000 r pu craTHcTHYeCKOM aHaJIH3e OKAa3bIBalOq) 
TOMKJCCTBCHHBIMH. OTOMOKa3bIBaeT, UTO BbICKA3AaHHbIC TYT MpeACTaBJeHMsAy, 
XapakTepe B3aMMOOTHOIIeHHI OOJYUYCHHBIX TaMeT B 3HTOTe€ B OCHOBE CBO 
XOPOUWIO COOTBETCTBYIOT IKCIEPHMeHTY. 
HenomHoe COoTBeTCTBHe TEOPETHYECKHX MH IKCICPHMECHTAJIbHbIX KPMBbIX 
*KeT SplTh OODACHEHO MpexkJe BCero TEM, YTO AaHHble M0 OOTYYeHHIO OMHON 
MeTbI — 3TO CpeHHe BEHUMHbI 43 Oouee YeM JECATH ONbITOB, B TO BPeMA - 
pH rpaduyeckoM us00paxKeHuH pesyJbTAaTOB OOTyYeHHA OOeMx Tamer (@ 
puc. 2, A) ucnomb30BaH MaTepHad OJHOTO 9kCHepHMeHTa. Kpome Toro, 9KCTPP 
NOMAWHA IPH pasiOKeCHHM KPHBbIX Ha COCTaBJIAIoUNNe (cM. puc. 1) Morvia OBI 
KOHEYHO, MpOBeeHa JIMIIb NpHOMM3HTebHO. Hekoropyto pOJIlb HMeJIH, BO3SM 
HO, H ONpeeIeHHble YIPOMWeHHA B paccyXJCHHAX, BbIPASHBIIMeCA B TOM, 
He YUHTbIBAJIHCb PeWeCCHBHbIe JIeTaIH pH «esakTHBalluM» Jpyrou ramei 
OTH coo6paxkeHuA He MPOTHBOpeyaT OCHOBHOMY BBIBOJy padoTbl O He3a 
CHMOM IIPOABJICHHH NopaxkeHuH MpH coveTaHHH ABYX OOJYYeHHbIX TaMeT B 
HOH 3uHroTe. : 


UucrutyT mopdosoruu »xHBOTHBIX um, A. H. Cesepmosa Tlocrynuaioe 
Axkaylemuun HayK CCCP 3 VII 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


tA. A. Heit@ax, JIAH, 109, Ne 5 (1956). 2D. E. Lea, Action of Radi 
on Living Cells, Cambridge, 1955. 3 J. A. Moore, Adv. in Genetics, 7, 139 (1955). 
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Joxnaagn Akaygemun nayr CCCP 
1956. Tom 111, Ne 3 


TEXHHYECKAA ®H3SHKA 


# 


B. C. KOMEJIBKOB 


OBPATHbIM PA3PA], B JIMHHbIX HCKPAX 


(ITpedcmasaexo axademuxom I. M. Kpotcuscanoecxum 14 VI 1956) 


OpaTHbIM Pa3pAOM B JVIMHHBIX HCKpax, MO aHasIOrHu C MOJIHMeH, Hasbi- 
‘paspaA, BOSHUKAIONMH MOCe OKOHYAHUA JIMAepHOH cTaquu u Uy B Ha- 
CHUM, OOpaTHOM HalipaBseHHio JBMxKeHHA Hepa. Hekoroppie xapaxre- 
4AKM ero Oblwin u3ydeHbI paHee (1—%), OHAaKO MeXaHH3M ABJIeCHUA elle He 
Vsmepenue TOKOB, HCCJIeQOBaHHe PasBHTHA KaHaJla B 3TOT MepHoy, usy- 
efO ONTHYeCKUX XaPaKTePHCTHK CHJIbHO OCJIOMKHAIOTCH, a HHOFa HEBO3- 
Ibl H3-3a OTCYTCTBHA YTKHX TpaHull pasela Mexy BOSHHKHOBeHHeM 06- 
TO paspsjla, OKOHYaHHeM JIMAepHOH CTayMu MW HadaJIOM MCKpPO-yroBoki cra- 
Oco6enHO Tpy HO OTACHTb BCHBILIKy OOpaTHOro paspsja OT CBEYeHHA AYTH, 


Puc. 1. Cxembl NOyYeHHA He3aBepIeHHbIX PaspAAOB 


jropoli OHa CJIMBaeTCH HM KOTOPanH CO3faeT JONOTHUTEbHBIA (OH (sacBeqH- 
le, Opeosl), HE MOSBOMAIONIMH OMCHHTb pa3Mepbl 30HbI OOpaTHOrO paspxfa 
hamu mpouecca. B paspxje, OMHakO, CyMleCTBYIOT TaKHe YUACTKH Kanada, rye 
qyroporo TOKa — 3To ero BeTBH. IlosTomy aBrop oOpaTHJica K HCCefOBa- 
'BeTBeli paspsifa, a 3aTeM K H3Y4eHHIO HX aHaJIOOB B HesaBePIeHHbIX HCK- 
| cO3,aBaeMbIX 10 Cxeme puc. | a B Mpomexyrxe J. 

JauOonee uacTO pa3paq u3y4asICA Ipu 9NeKTpOMax Ula — IJIOCKOCTb. 
vexyToK /, oObldHO BEIOMpasica Ha 2—3 CM MeHDIe,YeM J,, ITO OOecHeyHBaJIO 
TOUHOE MIpOABUXKeHHe paspxfa B L, H OTHOCHTeJIbHOe ONepexKeHHe 1pobosB Jp. 
wuHe OT H3BeECTHBIX CX€M OTCEUKH, B STO CXeMe, MOMHMO COMPOTHBJeHHA 
coKenua R,, BBeeHO COMpOTHBMeHHE Royce, MOSBOJIAIOULee H3MCHATb HallpsA- 
ye Ha WpomexyTke J, nocae mpo6o J». : 
IcceqOBaIHCb, B OCHOBHOM, pa3pxfbl pH MOJOMKUTEIbHOM MOJApHOCTH 
puaToro 3eKTpoa, B MpOMexyTKax AuuHOH 80—85 cM pM HallpsxKeHHH 
7 500 xp. Yapubilt KOHTYp U TexHUKa POTOrpapupoBaHUA OBI TeMH Xe, 
u pauee (‘). 

/agpafl, BOSHHKaIOlMM B IpoMexyrkKe /,, d@ororpadupoBascaA C TMOMOLKbIO 
imeBoii ONTHKH Ha Bpamaromlyroca doronsenky. [IpomexkyTox /, 3aKpbiBasCcs 


089 
\H, 1. 441, Ne 3 ae 


9KpaHOM TaKWM. OOpasoM, 4TO cBeyeHHe OOpasyrouleroca TaM paspxya He TONg 
jasio Ha IVIeHKy., | 
Ocuuinorpabupdsanve TOKa B paspxAe NPOMSBOANMOCh TO Cxeme puc. If 
Bmecro MOCKOCTH HCHOb30BaIHCb Wapbl MamMeTpoM 25 cM, Ha KOTOPBIe I 
WaBalcA UMMYyJbc OTPULaTeMbHOH NomApHocTH. CompoTHBeHHe OTCeYKH FR 
BKJHOUAOCh B WeMb 343CMJCHHOFO MPO/Ib4uaTOTO JeEKTPOAa MpoMexyTKa 15) 
Vrompuarniit aeKTpoy mpomexyTxa J, (quuHa 15 MM, quamerp 3 MM) 3akpeil 
JIAIICA HA OMHOM 3 BEIBOJOB WwacTuH ABMeHUA OcUMMNOrpada IIAKO-8. C mg 
CTHHAMM OH COeMHAJICA Tepes WOOaBOUHOe X%RKUAKOCTHOe CoMmpoTHuBseHue | 
Takoe pacnosloxKeHve UITIbI CBOAUIO K MHHHMYMy WapasHTHbIe EMKOCTH 3M 
PHTebHOM CHCTeMBI M TIOMeXH OT pa3MYHbIX HaBogqoK. Paspaquuk P cayx 
WIA 3auluTbl BBOa OCH 
Ta6auna 1 rpada Ha cilydaH Nepekp# 
Tua AR,, WJIMHa KOTOPOPO FB 

npespnuasa 10 cm. Pacer 


; 0}, UR ell xP fall aa Rag: 
i sabe uiliaeee tie fo ¥ - Hue J, 1p 3TUX H3Mep 
RQ iB a * p.cek p.cek cM cM 

eet He MpeBplilasto 25 cM. 

HO He3aBepIueHHbIM J 

10 OHMBOC 247 GON Me Sanes 7+8 HbIM paspaAy, HadHHad 
10 5 | 80 | 34| 6,0 | 20,0) 52 7a Wrbl Ww yocTuran O 
10 10 | 80 | 30 GAG a EAGio 48 -— 4 
10 20 | so} 29 | 8°71 20's | 46 iT O¢7b 1,3 ee yacTb 
AT O85 71937 112,071 29. 0) E26 40-+20  MePpHMECHTOB Obla BBIII 
ATS: Vo DSS TIDY WO LOU MENS Gt WEE 428 Ha MpH comporTuss 
AT 59-40 | 9859), 40 as On e2372 4A 6+14 TopmMoxeHua 10 u 47, 
90 OBA S2el 330322440 30 2-3 


UTO NO3BOIAIO Ha (po 
BepTke XOpolwo pa3ji 
BO Bpe€MeHH CTauwio JMepHoro Hu OOpaTHoro paspayoB. B OTjJebHbIX O 
R, cocrapaano 1; 90; 140; 500 u 102 RQ. 
PesyJIbTaTbl SKCIEPHMEHTOB, KOPOTKO, CBOJATCA K CueqyromleMy: 
1. HesapepwieHHbli paspaq, BOSHUKAaIOlu B mpomexyrke J, (puc. 1 a, 
uMeeT (basy JIMepHOrO MH OOPaTHOrO paspAAOB, OTACCHHbIX Nay3sou B HECKOJE 
MukKpocekyHy. B nepHog nay3bl JIMJepHbIt KaHayl He CBeTHTCH WIM CBeT 
Kpalne cma6o. B paspayjax, Mouy4YeHHbIx 10 cxeme puc. | 6, naysa Mexyy J 
JepOM M TulaBHbIM KaHaJIOM MeHbIle, a HHOra HepasmM4uuMa. Kak noKa3biBakl 
OCLMJIJOrpaMMbl, JIMJepHbIe TOKH B HCCJIeAOBAaHHbIX paspxAyaxX He BOSpacTaki) 
B MOMEHT, IIpeINeCTBYIOWMMH OOpas0BaHHio OOpaTHOrO paspsjla, KaK 39TO MM 
MeCTO B 3aBePINeCHHbIX HCKpaX, @ YMeHbIWWAaIOTCA, CNafad HHOra WO HYyISA. | 
2. B pasBuTHu OOpaTHoro paspsajla HaGsOaoTCA HOBbIC HHTeEPecHBIe Och 
OeHHocTH. Tlomumo spko BCMBIMIKH KaHawa, oO6pa30BaHHOro sHepom, HaGvIW! 
aeTca paspaq W3 YUaCTKOB MIpOcTpaHcTBa, CpaBHUTebHO JaeKo oT Hero OF 
CTOAMIMMX. OTH paspALbI BOSHUKAIOT, IPCHMYMIeCTBEHHO, Ha H3rHuOax WJM OKO} 
WaHHAX JIMAepHOrO KaHaJla M ero pa3BeTBeHHH. Onn uMeloT BUI pasrtb) 
BCHbIINeK HH CpaBHHTeJIbHO APKMX Momoc. Ha puc. 2 a noKasaHa THNMUHa 
(boTopasBepTKa Kanada, MoyyeHHoro mpu Ry= 10,0 RQ u Ror =O. 
PesysIbTaTbI OOpadoTKu (oTopasBepTOK MpuBesenbI B TaN. 1, rye npHHAT 
cmeqyiomue oOosHateHHA: ljp— JJIMHa MexXK9IeKTpOAHOTO mpomexyTKa; by 
WMHa JHepHoro Kanaa, t; — JIMTeIbHOCTS JIMepHolt craqun; tr, —HHTe} 
Bal BPeMeHH JMHAep — oOpaTubit paspay; Ry — payuyc 30HbI MOHM3aLAM AM 
KOPOHbI WHepa; Roo — AuIMHa OOpaTHbIX paspxAOB. "| 
Kak BHAHO 43 TAOMHUbl, AuHa OOpaTHBIx BCHBINeK 3HauNTebHO TIpeBocxt 
AMT AMaMeTp Kavala paspaa HW MOXKeT AOCTHraTh NOYTH NONOBUHH pagquyc 
3OHbI MOHU3AILMH suepa. | 
B nenocpegctBeHHo GMs0cTH OT KaHasla B STOT MepMog ocBemlaerca cpa 
HMT@IbHO y3Kad OOJlacTb. CBeyeHHe ee H3MeHAeTCH BAOb KaHana. Ono pa 
y 9N€KTPOMa HM WOcTeneHHO OcabeBaeT K ToOBKe Hepa. B mecrax o6pa3oB 
HUA OTBETBJICHHM paspAa UM BbILe (B CTOpoHy SieKTpoa) HaGOLaeTcH yBedM 
WeHHe AMaMeTpa M APKOCTH KaHasla paspsfla, NOOOHO ToMy Kak 3TO HaGJs 
qaetcsh 8B coropasBeprKe MouHuv. Ilo mepe ypenuuenua CONPOTHBJIeHY 
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| 
a 6 
Puc. 2. DotopaspepTKka paspazos mph R,=10 kQ. a—R,~=0; 6—Ro = 10 FQ. 


J —xkanan mugpepa; 2—xkanan o6patHoro paspaza; 3— 30Ha OOpaTHorO paspaga, 4— 30Ha 
HOHH3allHH 


T. 1141, Ne 3, KomeapKxoB 


a 


‘ 


®; HM YMeHbINeHNA Nepelajla HallpaxKeHHA Ha 9eKTpOAaxX Mp Mepexoye or 
CpHOH K AYPOBOH CTaAMU APKOCTb KaHasla OOpaTHOro paspsijla 3aMeTHO yMeHb- 
sTCs. Ne 
4B ra6n. 2 npuBeyenbi pesyibratel :boromerpupoBaHMa MeHOK mpu R,= 
N10 RQ. Apkocth KaHasla OOpaTHoro paspAfa 3ylecb cpaBHUBaeTcs 10 OTHOCH- 
BHOMY MOYCPHEHHIO C APKOCTbIO KaHasla Hepa, KOTOPpaA Malo MeHsAeTcH 
Mi U3MeHeEHHH Rove. 
TaQauna 2 
# 
Rorc B RQ 5 10 20 
OruHocHT. ToyepHeHHe 0,90 0,33 0,26 


pu Rore= 10 RQ vactu paspsiya, Onmxatimne K roswo0BKe wujlepa, CBeETATCH 
Hb cyia6o (cM. puc. 2 6). IIpu Rore= 20 u 30 RQ B Moment OOpaTHOro pas3- 
{a BCMBIXHBaeT TOJIbKO OKOJO 2/3, QIHHbI KaHaua. 


Puce. 3. OcynsnorpamMbl ToKa paspagza mpw R, = 950 RQ. a—R,,, = 190 om; 


6 Roa = 435 OM 


B rex cayyaax, Kora orceuKa He CpaOaTpIBala HW B UpoMexkyTKe /, orcyTCcT- 
Ball 3aBePIWeCHHbI paspay, HaOMOfanHuch perysApHble, MOcTeMeHHO Oca6e- 
HOUHe BCIbIMKH UacTH KaHasla muyepa AuuHOH 5-15 cm. Tlepspprie 6-8 uM- 


JIBCOB CuIeOBaJIM B CpesHem Yepes 9,5 ucexk. pu Ry = 10 RQ u yepes 17 pcex. 


u R, = 47,5 RQ. Tossnenve 2Tux BCHbIIeK, BHAHMO, OOBACHAeTCA BO3- 
KHOBeHHeM OOpaTHOH BCIIbILIKH H3 30HbI JIMepHOro 3apxAyla Ha SJIeKTpOA 3a 
eT Caja MOTeHIHala KOHTYpa. 
| O6parunili paspay u3 30HbI MOHMSalMM HaOsOJaeTCH TakxKe UM Ha WeeBbIx 
OPa3BepTKAX 3aBePUIeHHEIX ucKp (R, = 5- 104; 1,4-10° om). Ecau mea 
CMOJIOXKUTh OJIM2KE K OCTPOMY IEKTPOAY, TO CFO MOABJIEHHE MO?KHO 3aMCTHTb 
cTayuu «COMMKeHHA», T. eC. JO BOSHHKHOBeHHA «riaBHOroO Kanada». Paguye 
paTHOro pa3pxAjla YBeIMYMBaeTCA BMeCTEe C KPYTH3HOH Caja HaNpsXKeHMA Ha 
eKTpojlax. 
3. OcuuusorpamMpl TOKa B paspsye (cxema | 6) mpuBefenpi Ha puc. 3. Mc- 
elyeMbili paspsij] WPOHUKa BrayOb mpoMexyTKa (qMHOH 22 cm) Ha 10— 
cM. JHTebHOCTb JHJepHol cTayuN 3fecb Oplia KOpoye, FEM B ONHCAHHBIX 
me cyuaax. TOK B aujepe HocuT ToUKOOOpasHEIi XapaKTep. B nepnoy 06- 
THOTO pa3spsajla TOK pe3Ko MeHserT 3Hak. ITpu u3MeHeHHH CONPOTHBJICHHA B Wen 
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orceuku oT 150.0 (puc. 3 a) qo 435 om (puc. 3 6) aMmumuTyqa TOKa B oOparH 
paspaye CHHKaercA. B 3 pasa; OMHOBpeMeHHO BO3pPacTaeT UM AMHTeEMbHOCTh OOps 
HOrO TOKa. 

PesyibrTaTbl SKCHepUMeHTa MOKasbIBalOT, UTO JIA MOABJeHHA OOpaTHO 
paspaqa B JIMHHBIX HCKpaxX HeOOA3aTeIbHO 3aMbIKAHHE SICKTPOAOB MpoOBoyl 
IMM KaHasIOM, KaK 9TO lIpeqmosaramoch panee. OOpaTHbllt paspxA BOSHUKE 
BO BCeX CJIyaAx, KOra HMeeT MeCTO JOCTATOUHOe H3MCHeCHHEe NOTeHIUMaa Sek 
pOLOB (HIM T1a3Mbl) OTHOCHTebHO MHepHOro KaHasa (uM Apyroro yuyacr 
(IJ1a3MbI) . 

B Hallux OMbITaX HHTCHCHBHOCTb OOPaTHO BCIIbIUKH MeCHAACb B 3aBHC 
moctu oT Ry u Rore, KOTOPbIMM, B KOHEYHOM CYeTe, PeryJIMPOBaacb KPYTHSI 
cnaya HanpaxeHun. Ilo npHOsu2xKeHHOL OWeHKe KPyTH3Ha clawa, IPH KOTOpC 
eme HaOmofalach Cna6ad OOpaTHand BCIIbIMKa, COCTABIANa BeIMYHHY Mek 
20 xp/ucex. IIpm peskux yMeHbUIeHHAX HanpAxeHuA (Ror= 0) OOpaTHblit pa 
PA BOSHUKAaeT U3 YaJIeHHbIX YacTeH OOMACTH HOHM3AlMH. 

Her ocHoBaHult NOaraTb ,YTO pu Mepexoye K MacwiTa6aM OOJIbIUMM eM 1 
IPH KOTOPbIX IPOBOAMJICA HAaCTOAMLMH 9KCMeEPUMeHT, ycTpaHAeTCaA NPHHUANMa 
Had BO3M .KHOCTb OOpa3z0BaHHA TaKHX OOpaTHBIX paspaqoB. B calyyae MOMH! 
OHH MOryT BO3HHUKHYTb He TOJIbKO B MOMeHT COMPHKOCHOBeHHA KaHalla JIMJe 
c 3eMuleH, HO HW pH OOpa3s0BaHHu ApKOH CTyMeHH JHepa, Kora paHee cosqa 
Hb KaHaJl paspaxKaeTcH Ha BHOBb OOpa30BaHHbI yuacToK JMepa. Juame’ 
oO6paTHOH BCMbILUKH, HAYMeli B MOMepeYHOM HalpaBJIeHHH M10 OTHOWICHHIO K O 
KaHasla, KaK B 9TOM Culyuae, TaK UB PIaBHOM pa3spaye MOKeT 3HAUHTeJbHO 
BbIMAaTh JuaMeTp OlMaBIeHHH, WIM YJIbryYpHTOB, OCTABJIAeMbIX MOJIHHE 

Eculm HauasIbHOe BO3MYUIeHHe, IIpH KOHTaKTe JIMepa c 3eMJIeH, pacmp 
CTpaHAeTCA MO BbICOKOMpOBOAAMIeEMy KaHaJly CO CKOpOCTbIO cBeTa, TO CK 
pocTtb oOOpaTHoro pa3spaya OyeT oOpesenAiTbeax CKOpOCTbIO NpoyBHKeH 
rpaqveHTa ciafa HallpaAxKeHHA, IPH KOTOPOM BO3HHKaeT OOpaTHasd BCIbILLIE 
OTa CKOpocTb OyeT 3aBHCeTb KaK OT TapaMeTpoB JWJepa, Tak uM OT CompoTH 
JI@HHA TpyHTa B MecTe yjlapa MOVJIHMH. 

B 3aKJIOUeHHe ABTOP CUHTaeT CBOHM JOTOM BbIpasuTb OsaroqapHo 
UW. C. Crekonmbuukosy 3a cojelictave HacTosmei padore. 


Tloctynuso 
2 VI 1956 


UMTMPOBAHHAA JIMTEPATYPA 


‘HW. C. Crekonbuuxkos, A. Il Bensaxos, SKOT®, Ne 8, 444 (1988 
2M. C. Crexoabuunxkos, B. MH) fanaxtuonos, Mss. AH CCCP, OTH, Nem 
(1954); V4. C. Crexkoubununxkos, JAH, 85, No 5 (1952). 3B. C. Komeabk@ 


YKET®, 10, . 17 (1940). 4B. C. Komeas xo, Usp. AHCCCP, OTH, Ne 8, 955 (1947) 


Aorvagn Akagemuu nayx CCCP 
1956. Tom 111, N 3 


TETIIOTEXHHKA 


H. T. AJIAJIbEB, JI. 1. HOROHOB u B. C. YAJIOB 


; TENJOOTHAYA B TPYBAX TIPH KHMEHHH HEJOFPETON BO)bI 
(ITpedcmaeaeno axademuxom M. A. Muxeesoim 23 VIT 1956) 


| OKCTEPUMeHTAaJIbHBIC JlaHHble 10 TemoOoTAaye B KaHawlax Ip KHNeHHH *KUI- 
CTH, HEMOrpeTOH NO TemMepaTypbl HaCbIWeHHA ty, BecbMa CKyqubI (1*). Yera- 
BJICHHBIE 3AKOHOMePHOCTH TenOOOMeHa B psye CyyaeB MpoTHBOpeuHBHI, 
PeIOHKeHHbIe PaCueTHbIe PEKOMeCHAallMM MawoT CYMECTBEHHO pasJIMUHbIe 3Ha- 
GHA Kosppuluenta TensooTqaun. Huxe upuBoyATca pesysETaTH! SKCHepH- 
HTaJIbHOTO H3yY4eHHH TeMIOOT- 
\uH B TpyOax mpu KuneHun Hue- 9% 
MPrpeToH BOA! NOX AaBseHHAmu 

> 180 at. 

MeToquKa uecneqzo- 
@auusa. Vccneqopanue mpose- 
PHO Ha ycTaHoBKe, Mpeycrapmas- |§ 
fei coOoli mpoctelimmii, samKuy- 500 
bit ILMPKY J AILMOHHBIM KOHTYp, (oa 0 60 a2 0d] 
SINOJIHCHHbIL H3 TpyO Hep2xaBero- 

ei cTalH. OMbiTHbIM yuacToK Wii 
€PTHKAJIbHbIM)  H3rOTOBMIAJICH 250 

akxKe H3 TpyO HepxaBeroneli G3 04 06 981 3 4 6 8 0 m/cek. 
(Mapku I1XI18H9T) c 
an= 8,2 mM, d,=9,0 mm xu Puc. 1.-Tpapux ¢, ey: Oly IPA erage. 
'= 135 u 62,5 mm. BuyTpenuaa g = 1-108 Kkaa 

OBEPXHOCTb HcculeqyeMbIxX Tpy- mM? yac 


O6osHayueHHaA a 6 8 2 fa) 
POK TIOJJePpRUBaJaCb BCE BpeMA Heyorpes °C 10 a7 50 90 140 


‘MCTOM M€XaHHYeCKMMH WIM XMMH- 
eCKMMHU cpefcTBamMu. HarpeB ombiTHOro yuacTKa MpOvSBOAMJICA NocTosH- 
(bIM 3JICKTPHYeCCKUM TOKOM HH3KOFO HalipAxXeHHA, B Wellb KOTOPOFO OH BKJIIO- 
fanca. TemnepatTypa BHellIHeli MOBepxXHOCTH HccsIelyeMOH TpyOKH HM3Mepswacb 
}EPMOMETPOM COMPOTHBJICHHA MH UWeCTbIo TepMoMapaMH, pacrOJIOKeHHbIMU M0 
.e JIMHe B Tpex ceueHnax. Ilo sro Temnepatype, C yUeTOM NayeHHsA ee B CTeEHKe 
PpyOKM, BbIUHCIaacb TeMiepaTypa BHYTpeHHer honepxHecty TpyOKu bcp 
MakcuMasbHad OWnOKa B onpeyenennn t., OleHUBaeTcA B —-+ 1—2”. Kontyp 
kANOJIHAJICA KOHJCHCaTOM, KOTOPHI Nepey ONbITaMu JerasupoBascn nyTem qau- 
eJIbHOTO KHIAYCHHA Tipu aTMOCPepHoM JaBsenun. M30pirouHoe JaBseHHe B KOH- 
rype cO3aBasocb H NOAepKuBaOCb NapaMu BOMbI, a ee WMPKYJAWMA (Ha OMbIT- 
HOM yuacTKe — CHH3y BBepXx) OCYMeCTBAAIaCb HacocoM. 
PesyabTaTb ONBITOB. OnbiTb! MpoBeyeHbl IpH aBJeHHH B KOHType 
P=—1, 6, 11, 21, 41, 81, 141 uw 181 ata, yqenbubIx TenwOBbIX Harpy3kax 
(0, Belly 2; 3; 4)-10® kKan/m@uac, ckopoctax x*uyKoctH W or 0,5 Jo 
10 m/ceK H pas/IMYHbIX CpeHUX Ha yyacTKe TemnepaTypax wuKOCTH ty (Aly = 
=t,—t x) u3menasca oT 10 go 140°, B orgembHbIX ONbITaX JO oe 
Anasv3 ONbITHBIX JaHHbIX MOKa3bIBaeT, YTO UMeeTCA OONACTb, B KOTOPO! 
fe, He 3aBHcuT oT BennunuH W u ty, a aABAeTCH (byYHKWHeH uUIb g A P. 
V3 xpuppix wa prc. 1, Ha KOTOPOM MpefcTaBsieHa 3aBHCHMOCTb trom Wen 
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tg, MOCTPOeHHaA MO JaHHbIM onbITOB pH P= 14] ara ug= 10° KKast/MeY 
BHJIHO, UTO B HeKeTOpOM OG6acTH, OObIMHO HasbIBaeMOu o61acTbIO pasBHTe 
KUNeHUA, BCe TOUKH, OTHOCHUIHecA K pasmMuHEIM W (OT 0,55 no 10 m/c 
u ty (oT 196 qo 326°), xopomio alMpokKcHMHpyloTcA IPAMOH, TWapadJJIeJIbe 
ocH a6cuncc. 3ro x*e uuuocTpupyerca rpadukamu pvc. 2, Ha KOTO 
WIA OOAaCTH pasBHTOrO KHMeHHA MpeAcTaBsIeHa 3aBMCHMOCTb At, =e 7 
or g qua 6 u 181 ara. Syecb Tak *%Ke TOUKM, MaPKHPOBAaHHBle mo Heyorpe 
(u oTHOcaMIMeca K pasmuuHbiM W), He paccmaMBatorca. 7 

Vs puc. 2 u 3 avasorMyunolt OOpaooTKH ONBITHBIX HaHHbIX, MOJYYCHH 
Ip Apyrux JaBseHuAx BKOHTYpe, cmefyer, YTO pH P = const c yBeJIM4eHH 


80¢ 2 

60 
a 10 
30 8 
Sa oo 
2S 2 4 
3 
leas Ea id LR 

02 03 04 06 084 2 9 4&kkanfmrtvac 02 O3 04 06 ne i 
gf ee 


g: 9 oP 


Puc. 2. Tpapux t,,—4, =f (q). P=6 ara (/) u 181 ata (//). 


O6o3HayeHua Ge NOP Rethier OTe 
Heyorpes °C<t0 10 27 50 90 6+28 
SS SS SS 
JluaMeTp TpyOKu 8,2 15 MM 


q At, yBeuMUNBaeTCA (Koadypunnenr rennoorgat = nom Take YBeJIMUk 


be 
paercs), alpH g=const c yBemuuenHem P At, yMeHbUaeTCA (% YBeJHUL 


Baetca). JlasibHeHWMH aHaJIM3 NOKa3aJ, YTO NOJIYYeHHbIeC Pe3yJIbTATbI, OTHE 
CAIIMeCH K Ppa3BHTOMY KHIeHHIO, MOryT ObITb OOOOUIEHbI HM OMMCaHbI cseqyw 
mle MpHOTMxXeHHOH IMNUPHUeCKOH 3aBMCHMOCTHbIO: 


Atx = (45 — 0,11 ty) (q+ 1078)03+0,0022? (J 


M3 (1) caeqyer, aro 
Pisa 108(q - 10-8) ?—0,0022 P : 
sail 45 = 0,11 t, 4 


Ypapuenna (1) u (2) nosBommIoT oNpesemuTb BemuunHE! At, HW o&& C TOU 
HOcTbIO B 10—20% u TombKO pH 3HayeHHuAX P, OnusKux K 180 ata, TOH 
HOCTb NlOHHWxKaetca Wo 30—40%. | 

IIpu Bcex JjaBJIeHHAX B KOHType Px ONbITOB NpoBoguca pu ter < tye 
[logyueHHble pesyJIbTaTbl B CBOeM OOJIbINHHCTBE XOPOIIO YJOBMeTBOPAIOT H3- 
BeCTHOMY (°) YpaBHeHHIO KOHBeEKTHBHOFO TenJOoOMeHa OfHOasHOl %KHAKOCTH 
pH yuere BIIMAHUA JVIMHbI TpyOb! nO (7). OTO MO3BONMeT 3aKJIOUNTb, TO 
pH MpHuHaTom (°) cnoco6e mpefcTaBJIeHHA OMbITHBIX JaHHbIX BIIMAHHe JaBse- 
HAA Ha TeMJOOTAavy YYHTbIBaeTCH. OHaKO OMBITHBIE JaHHbIe, OTHOCAILMeCA 
K OONAaCTH C NOMO*KUTeMbHO TeMMepaTypHOl 3aBHcHMocTbIO YNCa TpanATsA, 
M1JIOXO YOBJeETBOpAIOT ynomMsaHyToMy (°) ypaBHeHnto. B sro ob6macrH 6omee 
OuIM3KHe pesieiana NOJYYaloTcHA, CJM MOJIb30BaTbCA STHM YypaBHeHHemM 6e3° 

Eye \0225 
Bye ) 
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s) Nepexoquol o6sacru, rye ter >ty, HO HWKe SHATEHUS oy, OlPeesAemMOoro 
1), mpaH Typ6ynenTHOoM TeyeHHH >2xKUAKOCTH TenOOTAAaYa TpakTHYeCKH 
yeT 3aKOHOMEPHOCTAM Telm006MeHa OfHOdasHolt »#xHAKOCTHY 

TAHOBJICHHbIe 3AKOHOMEPHOCTH TelOOOMeHa NO3BOJIAIOT HAMeTHTb CJIe{yIo- 
| MeToy pacyuera. Ilo 3aqaHHbIM 3HayeHHAM dpy, 1, gq, W u ty» WO ypaB- 
1O JIA KOHBeEKTHBHOH TelOOTAaWH 6e3 KHNeCHHA BbIUMCIAeTCA 3HayeHHe 


a“ 
KOTOPOe CONOCTaBJIAeTCH CO 3HaYeHHeM fer, BbIUHCeHHBIM Hu3 (1). pu 
g ” a2 
Clep pacueT BefleTCA NO ypaBHeHHAM KOHBeKTHBHOM TenmOOTAaYH OfHO- 
> Ud u" 
KOH XXUAKOCTH, a IPH top >terp—io (1) u (2). 


OuepretHuecKkH MHCTHTYT Tlocrymus10 
mM. IT. M. KpxxwxKaHoBcKoro 23 VII 1956 
Axkayemuu Hayk CCCP 
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KPHCTAJIIOL PA® 


B. JI. HHJEHBOM u M. A. SEPHbILIEBA 


KOJIbLLIO KPAEBOH JMCJIOKAWMM B KPHCTAJIJIE 
CETHETOBOM COJIM 


(ITpedcmaeneno axademuxom A. B. Mly6nuxoeoim 12 VII 1956) 


Kak Opi0 10Ka3aHo pauee (1), KpHcTaJI CerHETOBOH COM B MHTeEpBase M 
TouKaMH Kop ABJIAeTCH MOMMCHHTeETHYCCKUM ABOMHUKOM, KaxKad KOMMOH 
KOTOpOrO IpecTaBsAeT COOOM OOACTb CNOHTAHHOM 3JIeKTPHYeCKOK MOMApH 
uuu — omen. Iloy BosyelicrsveM BHeLIHero 3IeKTpuyecKoro Nowa (?) HAM Mi 
MeXaHHwecKUX HallpsxKeHHH (*) mpoucxo_uT nepecTpolika JOMe€HHOM CTpyKTy 
KPUCTaJa, O6eceuMBatollad Nepexoy B IHepreTHyYeCKH Ooviee BbITOAHOE COCT 
Hue. 

IIpu orcyTcTBuu 9eKTpu4eCKOTO NOJIA WH M€XAHHYeCKMX HallpAKeHuH Pi 
HOBeCHOH KOH(UTypallveh JOMCHOB B OOpasile ABJIAIOTCA PABHOTOJILIMHHBIE Ti 
CKO-HapaJWJIeIbHble MaCTHHKH, OoMbUIMe TpaHH KOTOPbIX NepmeHUKYJApI 
mH60 ocu Y, mu60 0cu Z. Hanomxenue seKTPUYeCKO"O NOJIA IPHBOANT K Mpewl 
IleCTBeEHHOMY pOCTy TaKHX JJOMeCHOB, y KOTOPbIX BEKTOP CNOHTAHHOM NoJAp! 
IMM HalpaBJIeH MO MOJO, a IpHwOxwKeHHe BHELIHeH MeXaHH¥eCKOH Harpy3kh 


K pOcTy JOMeHOB, JIA KOTOPbIX COBNaaloT 3HaKM CINOHTAHHOH JedopMallun 
WM KaCaTeJIbHOrO HalpAKeHHA tyz, MEHCTBYIOWerO Ha IOCKOCTb JBOMHHKOBAaH 
B HallpaBJieHuv ABOMHUKOBaHuA. MoxHO CUHTAaTb, YTO B MOMe HallpsAxKeHH 


panne JOMeHOB JelicTByeT JaBenuve P = 4 eyet yz, coplajlaromlee 110 BeIHUl 
C pasHOCTbIO OOBEMHBIX IJIOTHOCTeli NOTCH Ha bHOH 9HEPrHH B COCeAHUX JAI 
Hax *. EcuiM HallpaA2xKeHHA MaJIO MEHAIOTCA Ha paccTOAHHAX MOpAyKa TOMI 
JOMCHOB, OTHOLIeHHe MEK LY TOMMMHAMH OMeCHOB Ha JaHHOM y4acTKe Kpucrad 
OyAeT OMpefeMATHCA MOKAIbHBIM 3HAYCHHeM HalpAKeHHA ty, BIVIOTh JO Hel 
TOporo KPHTMYeCKOFO 3HaYeHHA, IPH KOTOPOMMpoHs0liJeT BbLITeCHeHHe O/H 
M3 CHCTeM JOMCHOB H MeCTHad MOHOKPHCTasM3aluA OOpasiia. 

YkKa3zaHHOe OOCTOATEbCTBO NOSBOMAET HCMOIb3OBaTb KPHCTAJIJIbI CCrHETOB 
COMM JIA aHaIW3a HalpAxXeHHH ONTHYCCKHM MeTOJOM, IIPHHIUMNHabHO OTE 
WaIOWMMCA OT H3BeECTHOPO NOJAPH3alMOHHO-ONTHYeCKOFO MeTOa UccueOBAall 
HalpsxKeHui. M3menenue onTHYeCKHX CBOMCTB OOpasila MIpH HamoxwKeHHH Hanp 
XKeHUH CBAZAHO 3eCb yKe He C HCKAKeHHeM ONTMYECKOH MHAUKATpUCHI (Hor 
yupyroctb), a Mpocto, c nepepacnpeyenenueM MaTepHana Mexy OTIe/IbHBI 
KOMNOHCHTAMM J[BOMHUKA, ONTHYCCKMe MHAMKATPHCbI KOTOPbIX MOBepHYTHI O 
HOCHTeIbHO Apyr Apyra (*). Ecam naOmo,aTb oOpasell B CKpenleCHHbIX HUKOU! 
BAOMb OCH BTOpOro NopsAAKa (ocu X) M COBMeCTHTb TOCKOCTh NoOApHsallay 
C OCbIO HHAMKATPHCbI ONHOFO M3 JOMeHOB, TO OOlee MpOCBeTMeHHe TOA 3a CHeD 
YBEJIMYCHHA NOM «CBETAbIX) JOMCHOB OyJeT COOTBETCTBOBATh OJHOMY SHAKY 
Hanps2xKeHUM, a MOTeEMHeHHe — Apyromy. JIMHHM paBHBIX KaCaTeMbHbIX HallpH 
*KCHMM MPOABATCA KaK JIMHMM PaBHbIX OTHOWCHHH Mey TOMMMHAMU CM@XKHBE 
AOMECHOB, T. €. KaK JIMHHM PaBHbIX MpocBeTNeHHH (MM MOTeMHeHUIi): 

OcoOpit HHTepec MpecTaB/IAeT UCHOMb3OBAHHe OTMeYCHHEIX CBOLICTB cere 
TOBOH COMM IPH U3yYeHHM XapakTepa JeeKTOB peambHbIX KPUCTAJVIOB HO BbISE 


* Mb mpeHe6peraem KBalpaTHYHbIMH MO HallpAxKeHHAM SiekTaMu, CBASAHHbIMH Cc HeKe 
TOPbIM Pa3sJIMUHeM YIIPyPHX MOCTOAHHIX OOECHX KOMIOHEHT JBOLHUKA. 
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Puc. 1. Pacmpezesenve JOMe€HOB BOKpyr Mapbl KpaeBblX JHCIOKalLHH 
MPOTHEONOOKHOPO 3Haka. «J]HWHAA MMOTHOCTLY BAOMb OcH Z. Cxpe- 
IleHHbIe HHKOH, 300X 


: Puc, 3. Pacnpezenenne MOMeHOB BOKPyr MposovIroBaToro BKJTIONe- 
HHA. CkpellleHHble HHKOMH, 300X 


AH, gy, 444, Ne 3, HagenGom wu YepHbiliena 


s 


jeMomy jledeKTaMu Moo Hanpsxennit. B yacruocru, np O6paborke aKcrepu-- 
§/HTAbHOrO MaTepMavla, H310%KeHHOTO B padoTe (4), HaMH ObIIO OOpameHo BHU- 

HH Ha COOTBETCTBHe JBOMHHKOBO CTPyKTYpbI, MOKasaHHoOl Ha puc. 1, usBe- 

JHOMYy paciipefeeHwio HallpsxKeHHH BOKPyr KpaeBoh AucTOKalHu (°), KOTO- 

jf OMMcbIBaeT HCKaKeHHe KPHCTaMMMYeCKO pelleTKH BOKpyr Kpaa sHuIHeli 

MOMHOH mosynocKocTH. 

}} [leiicrpurenbuo, eclM MHA AuCMOKalluM CoBMafaer c ocbio X, a WMIUHAA 

@10CKOCTb — c ocbIO Z, pactipeesenve KacaTeIbHRIX HalpsxKeHHl ty, OyAer 

MfeTb BUA (MIA us0TponHO cpefl): 


fe Migs kien VMI Ged a) 
= Few) OP ae ) 


@jecb 6 — BeMuHHa BeKTOpa CBUra (YMCEHHO paBHas WHpHHe «IMUIHe MI0- 
ocTu»); G— mofysbcysura, » — koxp punnent Ilyaccona. Us ctbopmyanr (1) 
elyeT, YTO CeMeHCTBO JIMHUH ty, = Const B MOJIApHOl CHcTemMe KOOpAHHAT OnH- 
IBaeTCA ypaBHeHHeM 


'r = Ccos 6 cos 26 (2) 


OTCUHTHIBaeTcA OT OcH Y). Kak BHAHO M3 ConocTaBeHua pH. | u pune. 2, 
a0oqaemasd (bopMa OOvacTeli NPOCBeTJIeEHHA HW MOTeEMHeEHHA XOpOUO corsacyer- 
1 C BHIYHCEHHOH M0 dopmyvie (2) mopmol po- 
2TKH PaBHBbIX KaCaTeCJIbHbIX HallpAxKeHHH, He- 
MOTPA Ha ipeneOpexkeHve aHu30TponHel yupy- 
1X CBOHCTB KpHCTaJlula, JOMyMeHHOe HaMH IIpH 
CHOJIbSOBaHHH BbiIpaxkenna (1). 
Cya 10 3HakaM HallpsxKeHHli, puc. | cBu- 
eTEJILCTBYeT O HAaNMYMH B KpUuCTane AByx Puc. 2., Kpuspie |ty,)= C ana 
PaeBbIX JHCOKAallHii MPOTHBOMOJIOXKHOTO 3Haka. KpaeBok ANCTOKAaMH, MMWHAA 
oylee TOrO, MOXKHO YTBEpKAaTb, ITO 3TH AUc- MWIOCKOCTh KOTOPOH PacnoslomeHa 
BIOJIb OCH Ze a BeKTOpP CA Burra — 
OKallHH He He3aBMCHMbI, a CBASAHbI APYE C prone ocu Y. 3allitpuxopanet 06- 
Dyrom oOmeH «IHuUHeH msmocKocTbio». IIpu  snactu snytpw KpuByix t,—= C 
MeHeHHH (POKYCHPOBKH KapTHHa Pa3MbIBaeTCcaA. ‘ 
TO O3HadaeT, YTO «MHINHAA MJIOCKOCTb» OrpaHuueHa co Bcex*cTopoH. TakHM 
Opa3om, H300paxKeHHbI Ha puc. 1 ehekT ABAAeTCA NPHMepoM 3aMKHYTOrO 
Oba KpaeBolt WucmoKawuH *, JexwKatero B nocKocTH XZ. 
IlomyueHHple JaHHbIe, KaK HAM IIPeACTaBJAeTCA, 3HAUHTeIbHO Coulee YeETKO 
HaJle2%KHO WJOCTPUpyiOT paclipesemenue HalpsAKeHHI BOKPyr KpaeBok AUC- 
OKallMu, JeM JaHuble, ONyOJIMKOBaHHbIe HEaBHO B 3ameTKe bouga u Angpyca(®). 
Nlelyer, OHako, MOAYepKHYTb, YTO uM pHc. | u onyOmuKOBaHHaa Boujom u Anl- 
“ycoM (otorpatdua palpesesenua HalpsAxKeHHH BOKPyr KpaeBoli AUCIOKAalMH 

KPeCMHHM JOKa3sbIBaloT JIMWb CyIeCTBOBaHHe B KPHCTaJaxX MUCIOKAaMn TeOo- 
uu yupyroctu (7). Jma oTomecrBeHHA STHX SiPPeKTOB C MOCTYJHpyeMbIMu 
(MCNOKALHOHHOH TeOpHei KPUHCTaJIOB aTOMapHBIMH AMCOKalHAMH HeOOXO- 
(MMO YCTaHOBHTb BeEJHUMHY BbISBaBWeTO AUCMOKAMMIO CABUTa (MIM, YTO TO xe 
‘aMOe ,— TOJIMMMHY «MIUHel MviockocTH»). Taky10 NOMBITKY, K Cormasenuio, Bou 
Aufpyc He mpequpuHunaicr. 

B uatlem calyuae OPHeHTUPOBOUHBIe NOACUeTHI AaioT AIA BeKTOPa CABUra Be- 
IMUMHY NWOpsAyKa COTeH aHIcTpeM, B TO BpeMA KaK MapaMeTpP pelleTKH BAOIb 
SOOTRETCTBYIOMeli OcH cocTaBJIAeT UpuMepHO 14A. AcHo, 4TO OOHapyxKenHar 
{aM J[MCOKaUMA ABJIAeCTCA HE MUKPO-, Aa MAKPOCKONMYeCKOH AuCMOKalueli u 
(TO “IMUIHAA IMOCKOCTbY He ABJIACTCA ATOMAPHOM HM MOXeT ObITh NPOCTO BKJIO- 
fexuem. B ciipapeymupocru 3sTOro mmpeAnoNoxKeHUA MOXKHO yOeAHTECH, CO- 
jocTaBiaz puc. 1 c puc. 3, Ha KOTOPOM YeTKO BUAHO MpofomToBaToe apai- 


a 


* CynleCTBeHHO 3aMeTHTb, YTO HaO/OLaTb OMMCAHHbIM BbILe CMOCOOOM BHHTOBY10 HCJIO- 
kaMIO, PACHONOXKeHHYIO BAOMb OCH X, Heb3A, TAK KaK B TeH3OPe HaMpAXKeHHi B STOM CuyUae 
\TCYTCTBYCT KOMMOHEHTA Ty,. 
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Jie@bHOe ocH..Z BKJIOUeHHe, BbIsbIBaIOIee Mepecrpoky MOMeHHOM CTpy: 
TYPbI, COBEPINeHHQ aHasorMuny1o puc. 1, c TOH JMWb pasHulet, YTO poserkK 
COOTBETCTBYIONLHe KOHWAM BKJIOUCHHA, 3/}eCb CIBHHYTbI H YaCTHYHO TIepeKpE 
BaroTca. [Ipu THaTesIbHOM usy4eHHH puc. | Tak>Ke MOXKHO 3aMeETHTb TOHKCE BKK 
yeHve, COeAMHAIOULee WeHTpb! AMCNOKalMH. 

Urak, puc. 1 apaaerca HHTepecHol UJIIOCTpallweH MpaBuJIbHOCTH pacyero 
paciipeyeseHHa HalpaAxXeHHM BOKPyr AMCMOKaWHH, a TaKKE MOKET CYT 
TIOTBEPXJCHHeEM HaMUMA MAKpPOCKOMMYeCKUX KPaeBbIX AUCMOKAWMH B Kpy 
cramax. Tomy veHupili pes yIbTaT NOKa3bIBaeT OJHOBPeMEHHO, C KAKO OCTOpOx 
HOCTbIO HEOOXOAMMO HHOLa OTHOCHTHCA K KHETIOCpeACTBCHHbIM JOKA3aTeJIbCTBaM 
CYULECTBOBAHHA OCOOBIX CBOHCTB HM pOJIM ATOMAPHbIX AUCIOKAaWMH B KpMCTasa 

B 3akm10oyeHHve aBTOPbI BbIpakaior TyOokKy1o OvjlaroqapHOCTb mpog 
M.B. Kaaccen-Hexmogosot u mpod. A. B. Crenanopy 3a uHTepec K pador 
M pA WeHHBIX ykKa3saHHit. 


Vucrutyt kKpuctasorpadun Tloctynuso 
Axanemuu HayK CCCP 25 VI 1956 
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Horaage Ankagemun nayr CCCP 
1956. Tom 111, Ne 3 


XHMH ff 


# 


Unen-Koppecnonjzent AH CCCP A. A. (PHHBEPYL u E. A. BEJIOYCOB 


OMPOCY O PEAKILHAX OBMEHA B KOMITJIEKCHbIX COEAMHEHHAX 
UPHAWSA 


BHacrosiyem cooOnleHuH IpHBOAATCA MOJIyYeHHBIe SIKCHEPHMEHTAJIbHbIe aH- 
> TIO H3y4eHHIO CuIeAyOMUX CHCTeM: 


1) (NH4)2 [IrBre] — NH,Br, 
2) (NH4)3 [IrBre] — NH,Br, 
3) (NH4)o [IrClg] — (NHa)s [IrClo], 


4) (NH4)s [ItBre] — (NHy4)s [IrBro]. 


B kayecTBe MeveHoro HpHAUNA Obl] HCHOMb30BaH u30TON Ir!%?, a B KadecTBe 
feHoro Opoma — usoton Br*?. 

B cuctemax 1) w 2) Opt ycTaHOBJeH (bakT NpakTHYeCKH MOMHOLO OTCYTCTBHA 
feHa BHYyTpHcdepHoro Opoma. Komusexcupi vou [IrBr,]*” Bpiqenaaca 13 
{HOrO pacTBopa Kak B Bue coeunenua [Co(NH3),lelIrBr,],, Trak u B BHJe 
[IrBr,]. Von [IrBr,]* ocaxganca B Bue BHOBb OXapakTepH30BaHHOrO Coe- 
tenusn [Co(NH,),[IrBrg]. 

O6Oujai akTHBHOCTb OpoMa, B3ATOFO JIA OMbITa, KOeOasacb B Mpefesax OT 
) go 20000 umn/mun. AKTHBHOCTb OCaqKOB He MpeBbliasa 3% OT COME aKTHB- 
TH. OObIMHO 2Ke OHA ObIIa MeHbIle STON BeMMUNHbI. KOHWeHTpalua KOMIWIeKC- 
ro uoHa [IrBr,]?” xkoneGanacb B mpegenax 3,5-10 4*— 2,8-10°* monb/autp, 
1ona [IrBr,]* —sB mpegenax 6,9-10°4—7,9-10°? Monb/nurp. Koxwentpa- 
sl BHCIUHerO HOHA OpoMa BO BCeX ONbITAX B 6 pas NpeBbllllala KOHWeHTpalulo 
MIIJIEKCHOrO HOHa. TemiepaTypa B OMmbITax, OTHOCAMMXCA K CHcTemMaM 1) u 
KosleOasacb oT 15° qo 35°. TIpogomKuTeMbHOCTh OOMEHHBIX ONBITOB B CHCTeMe 
Opa 0,5—9 uacop, a B CucTeme 2) 0,5 — 4 uaca. IIpu onpirax yKa3aHHou 
OJOJXKUTeIbHOCTH HOMHOTA BbIJeeHHA KOMIJICKCHBIX HOHOB H3 paCTBOpOB 
Jia MpakTuyeckH MoJHOn. 

| Crapuaucb TakxXKe ONbITHI B UpHcytcTBHH NH,NO;. WVonnas cua 9sTHx pac- 
opos Opa 61u3Ka K 0,12. Bcucteme 1) o61yaenne ybTpapuoeTOBbIM CBETOM 
reyene 5—10 MHH. He BBISbIBaO OOMeHa. IlomyyeHHble pes yJIbTaTb! CBHjle- 
IbCTBYIOT O IIpaKTHUeCKOM OTCYTCTBHM OOMeHA B cuicTemax |) u 2) pu usyyeH- 
IX YCJIOBHAX. 

Hao6opor, B cuctemax 3) u 4) Obl HaiiqeH MomHbI OOMeH B TeveHHe | MHH. 
COOTBETCTBYIOINIMX ONbITAX, MPOBOAMBIUMXCA B BOHOL Cpefle, KOHMeHTpalun 
MIIJICEKCHBIX HOHOB KouIeOanucb oT 1,4-10°4 momb/auTp qo 2,2- 10°? Mowb/auTp 
Milepatypa BapbupoBasa or 0° yo 25°. Ombirbl cTaBMJIMCb Kak Ha JHeBHOM 
Ty, TAK MU B TemHOTe. CkopocTb OOMeHa B H3yYeHHBIX YCMOBHAX MpakTuyecKH 
3aBucesla OT HOHHOM cusbl pactBopa. Mons [IrX,]* u [IrX,]? (X = Cl, 
) oTAeNANUCh pyr OT Apyra Ha OCHOBaHHM HeEOMHAKOBOHM PacTBOPHMOCTH UX 
3MeBbIX Covel. 
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Heyasno Opiia ony6uKoBaHa cTaTbs (1), aBTOpbI KOTOPOH TakxKe HaOJIIO, 
6bicTpbIli OOMeH B cucTeme [IrCl,]?”—[IrCl, ]>". Xapaxrep cpefbI, B KOTOPpou 
yasicd OOMeH, a TaK2Ke MeTOHI pasyesenua MoHOB [IrCl,]? u [IrCl,]* or 
JIMCb OT IIPHMeHeHHEIX Hamu. B 9TOH 2%Ke CTaTbe ABTOPbI YKA3bIBaIOT, 4TO 
yqanocb Ha6w0faTb oOMeH B cucTeme [IrCl,]* — 1. 

Untepecuo, uto B [OsCl,]?” TakxKe HeT OOMeHa CO CBOOOAHBIMM HOHAMH X 
B TegeHHe 63 He pu Temnepatype 50° (?). 

B 6nmxKaliilee BpeMA MBI IpeqNosaraeM MpoBecTH OMbITbI NO H3y4eHH 
MeHa B MIpOW3BOHbIX pogusa Tuna Me,[RhX,]. 
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Hoxnage Ankagemun nayxr CCCP 
1956. Tom 141, Ne 3 


XHMH fl 


# 
Aka emu AH JlarsCCP JI. JIEMMHb u A. TETEPE 


3AHMOJEMCTBHM WMHKA (BbICOKOAMCHEPCHOPO) C BOJAHbIMU 
PACTBOPAMM COJIAHOM KUCJIOTHI 


JpaBHeHWe KHHeETHKH peaKWHU aJIOMHHUA (BbICOKOAMCHepcHoro) C BOsoii 
HeTHKOH B3aHMOJeHCTBUA STOFO MeTasia ¢C KHCMoTaMH (HCI, H2SO,) noKa- 
eT, YTO POCT KOHIeCHTPalHW HOHOB BOAOpofa BIMAeT Ha O6e Npemnosuarae- 
OCHOBHBIe CTayMM peakmHH Meta + HO: craquio o6pa30Banua ruypo- 
cH H THApHyqa MeTaa MH MocMefyrolllyto cTaqulo ruyApomUTHYecKOrO pasiio- 
Ha ruypuya c BbiyemenHem Bogopoga (*). IlepBaa craqua 3amequiaetcs, n0- 
bKY BBeJeHHe KHCJIOTHI BUIMACT HA OPHEHTAMHIO MOJIEKYJ BObI Ha rpannne 
fea (a3, a BTOPasd YCKOpHeTCA, TaK Kak C yBeJIMYeHHeEM KOHIeHTpalluy Ho- 
BOJOpOa YBeMMYNBaeTCH CKOPOCTh THApomHsa TuApusa, 4TO NpuBO_UT 
aOHIH3aUHH KOHUCHTPallHH 9JIeKTPOHOB B MOBEPXHOCTHOM Culoe MeTavisia (2). 
ayuae peaxuuu Al + H.O Takolt MexaHH3M BO3JeliCTBHA KUCJIOTHI IpoOAB- 
TCH B3aMeJVJICHHH peak IPH KOHUeCHTpalHH KucIOT <0,001 wm u B u3Me- 
WH KHHETHYCCKHX XapakTepHCTHK peakWHH MpH Nepexoge K KOHI[eHT- 
uam >0,01 mw, K yMeHbuIeHHIO 3HaveHHA n (c 2 fo 1) B ypaBHenuu 


Im = MM (1 — e-**"), | (1) 


m — Macca MeTaJJa, OKHCJIMBLUIaAACA KO BpeMeHH t; m)— HavasbHan Macca 
‘ania; K — KoHCTaHTa cKopocTu. M3mMenseTca TakxKe S9HEpruA aKTHBAILHH 
KIM, CHadasla yBeJIMYHBaACb C BO3paCTaHHeM KOHICHTpallHH KUCJIOT, a 3a- 

YMeHblUascb MOUTH ByBOe. 

Kunernka B3avMojelcTBHAd IMHKa C BOJOM OTIMYAeTCA OT KHHETHKH B3aHMO- 
iCTBHA aIOMHHHA C BOOM B TOM OTHOIWEeHHH, YTO CKOPOCTb peak B IlepBOM 
jae UMeeT HanOoubilee 3HAYeHHE B CAMOM Hatauie Mpolecca, YTO CBA3aHO CO 
MCTBAMH PHApHAa WHHKAa, OTMMUAIOMMMUCA OT CBOMCTB rujpuya asoMHHHA(®). 
Tufpufe WHHKa B HacTOIee BpeMA HM3BeECTHO, ITO TepMuYecKaH yCTOH4H- 
Tb CFO HEBEJIMKA; JIOOOMbITHO, UTO OH JIHIUIb MeJJICHHO passiaraeTcaA BOO — 
A 3aBeplleHua ero THApomHsa HeOOxoguMa AOOaBKa KuUCcOT (*). 

Jia Toro uTo6bl cpaBHHTb KHHeTHKY peaKkuuH WwHHK -- H,O c KHMHeTHKOII 
AKILMH ILMHKa C paCTBOpaMH KHCJIOT, IWMHK Obl B3AT, KaK M B IpefiecTBOBaB- 
X paOoTax, B BLICOKOpa3{poOJleHHOM COCcTOAHMM (ru{po30sb, MpHroToBJeH- 
fi 110 HECKOJIbKO BHJOH3MeHeHHOMY MeTogy CBeg6epra mpu O° B aTmociepe 
qopoyia (*)). OnbITbI NpOBOAMAMCh C COMAHOM KHCMOTOM pH Temmepatypax 20, 
u 60° B Tex 2Ke yCJIOBHAX, TO H C asiomunHeM. IlomyueHHble pesybTAaTHl 
2ICTABJeHbl KPHBbIMA « = m,/m, = f(t) (cM. puc. 1), MocTpoeHHbIMH 0 
HUM JaHHbIM 43 3—4 nan Jaxe 6—8 NapaseubHbIX OMbITOB (HOCKOJIbKy 
‘IPOHSBOAMMOCTb OMbITOB Obla BOOOMe HEBeHKA M3-3a AOBONIbHO OpicTpoTi 
aryinnud 30a). Uro KHHeTHYeCKHe KPMBble NOYHHAIOTCH ypaBHenuo (1), 
STBYeT 43 PHC. 2, Ha KOTOPOM Iipef{CTaBJIeHbI OMBITHBIC JaHHbie naa 60° B JIO- 
yHpMHeCKON opMe, ABMIAIOULelicH, ECTeCTBEHHO, JMHCIiHOH topMol ypaBue- 
(1). 

TIpexkye Bcero MOXKHO OTMETHTb Pe3KOe H3MeHEHHe CKOPOCTH peaKUHH B ee 
JAJIbHOM CTaQHM pH JOCTHXKeHHM KOHMEHTpal\MeH KHCJIOTbI HeEKOTOpOrO 3Ha- 
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yenua Mexyy 0,001 u 0,0025 x. Huxke konmenTpaunu 0,001 4 CKopocTb oKue 
HHA WaCTHL MeTasla TakoBa »%e (B peflemax owH6ok onbiTa), KaK H CKOpo 
erO OKMCJICHHA YHCTOH BOAOH, Bie x%xe 0,0025 H CKOPOCTb OYeHb Pe3KO BOs 
cTaeT H pH KonenTpanuu HCI>0,01 w gaxe npu 20° nonoBuHa MMeroliel 
MeTaJJIM4eCKOH (basbl OKUCJIAeCTCA B TeYeHHe HEMHOFHX MHHYT. Takum oOpase 
HM MO OTHOIWeHHIO K KMCJIOTAM WHMHK OTIMUaeTCA OT aJIIOMHHHA. 


Puce. 1. 7 —H,O; 0,0001 x, 0,001 #; 2=—0;0025°4; S—0,005 7: 
4— 0 Olli xs 5—1,0 x, @ — 60° 640°: 6 —— 20? 


Ham lpefcTaBidetca, YTO Takoe NopeqeHve WHHKAa B pacTBOpax KUCIE 
COOTBETCTBYeT IIpeAMOJORKEHHIO O THAPHAHOM Mex aHH3Me B3aHMOJeUCTBUA MET, 
JOB C BOOK. MoxHO JYyMaTb, YTO IPM MaJIOH KOHUeHTpalnu, IpHHHMad 


Ss 


—<—— -lg {-lg(/-a)} 


+ 
SN 


3 


Ug 2 (mun,) ——— 


Puc. 2. 1 — HeO, 0,0001 x, 0,001 x; 2—0,0025 4; 3—0,005 xn; 
4—0,01 4; 5—1,0 x (60°) 


BHUMAHHe TEPMHYCCKYIO HECTOHKOCTb FHAPHAa WHHKA, BAUAHHS HOHOB BOOP 
a Ha o6€ OCHOBHBIe cTayuM peakuun MeTanat -- H,O psanmuo KOMII€HCHD} 
ioTcd. Ho c yBeJIMYeHHeM KOHIeHTpalluA KUCTOTEI BeseACTBHE Hey CToHuuBe 
CTH THpufa WHHKA MO OTHOUIeHHIO K KHCOTaM BAMAHMe Ha BTOpyo cTaqM 
HauHHaeT NpeBaIMpOBaTb, MH peakILNA = 
ZnH, > Zn ++ Hino) 
CMeHHeTCH peakineli 
ZnH, + 2H’ > Zn” + 2H 


2(T0B) + 
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o peOyer CMeWHaJbHOrO OOCyKeCHHA TOT HHTepecHblii (aKT, 4TO IIpH jocta- 
JOH KOHICHTpalluH KMCJOTbI He3aBHCHMO OT TemMlepaTypbl 3HaueHHe NB ypaB- 

pM (1) naqaer Huxe 0,5 (cm. Ta6n. 1). . 

MACHO, UTO C pe3KHM yBeNHYeHHeEM CKOPOCTH COOCTBeEHHO B3aHMOJlelicTBHA 

Bila C BOOM CKOpOCTh CyMMAPHOTO Mporecca BbIeNeHHA BOMOpOFa HAuHHaeT 

Pf Jupopateca Auppysueit, 


} CKOPOCTbiO TpeTbeli 13 ec AE oe 
H/BHBIX CTayuH peakIHu SHaveHve NOCTOAHHOM 2 AIA passHUHbIXx KOHILCHTpallHit 
gina +- HO: HCl u pasnpix Temnepatyp 
S) K 
op) ~ He (pacts) Ey Cor = OHWeHTpalyHA HCl (B 2) 
sj 
2 ie) 5 5 
Tpocretimne coo6paxe- ig ey 0,0001 | 0,001 | 0,0025 | 0,005 | 0,04 1,0 
# OTHOCHTEJIbHO pon Wud - 
4H B STOM Tipolecce mpu- 
HAT K BbIBOLY, YTO NOCTO- 9 rer ap eke tee ae ee ae 
, ORONO) aOR Ae OM ORS ORO seme)? aie 
ani m B 3TOM CJlydae OO nO; TOile OsSenvO.S Oh Orson) Od aleOc2 aie, 2 


*%KHa ObITb paBHoH 0,9 (°). 

yeHHe f HMKe 9STOM BeJHUHHbI YKa3blIBaeT Ha Govlee CJIOXKHbIC OTHO- 
RMA, BOSHHKaloWlNe B H3y4yaeMOl ucMepcHOH cucTeMe. 

3OJlb WHHKAa (Kak, BIIpOUeM, H 30JIb aJIIOMHHUA) MpeyscTaBsaneT coool He rHy- 
OJlb UMCTOFO MeTaJJa, a CMeCb MOCIeqHero C FHApOsoueM ero ruspooKucn (°). 
1aKO, B OTJHUHE OT 30/1 AJIIOMHHHA, B KOTOPOM peaKIIHA MOET ObITb Mpo- 
2KeHa MOUTH He3aBHCHMO OT H38MeHeHHH CTeleHH JucnepcHocTu 30/5('), 
b WHHKA, Kak H 30Jb CFO PH POOKHCH, 3HAUHTeJIbHO MeHee CTaOuseH. JLo6aBKa 
PNOTbI BIIMAET HE TOJbKO Ha CKOPOCTb OKHCJI€HHA MeTasJIa BOON, HO Cc CaMoro 
(ajla HW Ha arperaTHBHY!O YCTOMYHBOCTb BCeH AHCMepCHOl CHCTeMbl, KoaryJIH- 
OULy!IO 3HAYHTeJIbHO ObicTpee, YEM 3O0JIb AJIOMHHHA B TeX Ke yCMOBHAX. B pe- 
IbTaTe KOaryJIAWMM TaKOrO CMelaHHOrO 380A NOyIaeTCA KOaryIAT JOBOUIb- 
CO*KHOrO cTpoeHua. Kaxkyaad vacTula MeTaJiia mpHoOpeTaeT Kak Obl B He- 
WIbKO pa3 yBeJIHYeHHY!O OOOMOUKY H3 IpOAYKTOB OKHCJIeHHA, KOTOpylo Hu 
DKHBI MpeososeBaTb KOMMOHEHTHI XHMHYECKON PeakIHH Meta s- H,O. Koue- 
9, Ip 3TOM KHCMOTa uaCTHYHO pearMpyeT HU C THAPOOKHCbIO MeTaJJa, HO. 
QpocTh NocseqHeH peakUHH HeSHAaYHTeJIbHa NO CpaBHEHHIO CO CKOPOCTbIO peak- 
WM MeTavisia c BOL. 

Takum o6pa3om, KoaryJAlua BMaeT Ha KHHeTHKy peaKuuu Zn --+ H,O 
OM CMBICJIe, UTO POCT CIO MPOMYKTOB OKUCeHUA (pocT AupysHoHHOrO CwIOs), 
‘TOJIMLMHbI ¢ KOTOPOFO 3aBHCHT CKOPOCTh MOABOMa MOJeKyuJI (HOHOB) pearupyto- 
4X BelllecTB, yBeJIMUHBaeTCA B TeM Oosbillel cTeMeHH, YeM Oosbile YHCIO v 
mmuuxca uactuy. Ecau B OTCYTCTBHe KOaryJIAMLWH MOMKHO CYUHTATh CKOPOCTb 
Ta 3TOrO COA BOKPYI KaXKOM YWacTHUbl paBHor 


dc const 9 
Shee (2) 
Toy, BAMAHHEM KoaryMAWMH ONMCaHHOrO OyjeT 


do a const ‘ (3) 
dt oily 


Orcioga culeyeT, UTO CyVMMapHas CKOPOCTb Tpolfecca BSaHMOMeHCTBHA MeTaJl- 
¢ BoMof B yCOBHAX KOHTpomA ero Au@pysuelt GyzeT pasua (cp. (*)) 


: = — K oe m) : (4) 
ies 


603. 


OuepuyHOo, uTO' pH v = | MoKasaTedb CTeMeHH NM 3 ypaBHeHHs (1) 6yz 
n= 0,5, upay =2 n= 0,33, pw v=3 n=0,25 u7T. y. Tak Kak OnBi 
MpOBOAATCH pH ocTaTOUHOM HepeMelIMBaHHH, TO, OYeBUAHO, MOCTHPAaeTCA | 
KOTOpbIii mpeyled arperamuu wacTHU, UB cpeqHeM umMeem n = 0,3—0,2. 

B nojb3y MpHBeyeHHOrO HCTOMKOBAHHA HaGIMIOaBUIMXCA PaKTOB FOBOpE 
TakxKe TO, UTO H3MCHCHHA MOCTOAHHOM n He CBASAHbI C H3MeHCHHeM KOHCTaH 
cKopocTu peakuuu K c yBenwuenvem KoHWeHTpauun HCl u Temnepatyppl (C 


Taos 2) 
T a6 1M Wa 


3HaueHHua KOHCTaHTHI cKopocTu K-0,4343 aa pa3sJIMYHbIxX KOHIeH- 
Tpamul HCl u pasHpx Temnepatyp 


Konuentpauua HCl (B H) 


H,0 


0,0001 0,001 | 0,0025 0,005 0,04 1,0 


T-pa (B° C) 


20 | 0,00022 | 0,0002} 0,0002) 0,010 | 0,05 | 0,16 | 0,25 
40 | 0,0009 | 0,001 | 0,004 | 0,015 | 0,08 | 0,25 | 0,45 
60 | 0,0045 | 0,004 | 0,004 | 0,020 | 0,10 | 0,32 | 0,54 


PaccuuTaHHad Ha OCHOBaHMM 9TMX JIaHHbIX SHCpruA AKTHBAMU MpHBOTe 
WWIA KOHUeHTpannh >0,0025 x K 3HaveHuam 4000—5000 Kan Ha Mob Hy 
T. €. K 3HaveCHHAM, XapaKTePHBIM Jd 9HEPrH aKTHBALHN Mpolecca Auppyshi 
B 2KMKNX cpegax. Jina H,O u uu3Kux konmenTpanul HCl umeem Qaxg 
=12000—15000 Kam Ha Moub Hg. - 

B 3aKsroueHne CilefyeT CKa3aTb, YTO H38yYeHHe KHHeCTHKH peak, pore 
KalOWIMX B KOJINOHJHBIX CHCTeMaX, IPHBORHT, KaK MbI BHJMM, He TOJIbKO K }¥ 
KOTOPbIM HOBBIM BbIBOJaM OTHOCHTeEJIbHO M€XaHH3Ma peakIUMi, HO M K TONO/HG 
HHIO Hallux CBeeHHH B OONaCTH KOJJOMHO-XMMHUeECKHX TMpoweccoB — B OG 
NacTH KOaryJAUHH, HOO BIEKTPOJHT B OOMeEM CayIae He TOJIbKO BbISbIBaeT KOM 
ryMAWHIO WHCMepCHOM CHCTeMbI, HO H XHMHYeCKH pearupyeT c ALPOM Muwed 
B pesysIbTaTe Yero NosyraioTca Oosee CMOMRHOM CTPYKTYpbI OCaKH, C KOTOPBI 
Oombuieli YaCTbIO H HMeIOT FeO Ha WpakTHKe. 


MucrutytT xumun Tlocrynuvo 
Axajemuu nayk Jlars CCP : 24 V 1956 
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Hoxnxagn Akayemunu nayx CCCP 
1956. Tom 114, Ne 3 


XHMH #1 
# 


Axayemuk A. H. HECMESAHOB u H. A: BOJIBKEHAY 


AUWJIMPOBAHHE ALWETHJI- H SITHJI®EPPOLWEHA 


IpeqnpHustoe WaMu alHIMpoBaHHe alleTH- H 9THAdeppotlena HMesO LembIO 
HeTUTb BOMPOC O BJMAHHH 3aMeCTHTeJeH Ha PeaKIMOHHYIO CHOCOOHOCTb yruie- 
MOpOMHbIX sep Peppowena B peakWHAX IIEKTPOc:bHbHOrO 3aMelleHusA. 
IIpu aneTumupopanun aveTundepponena oOpasyerca 1,1’-quaneTumeppouexn 
. tl. 130—131°, nonorenne aleTHbHbIX py KOTOPOrO B Pa3HbIX WHKJIO- 
(TaHeHHJIbHBIX KONbWLAX yrKe Oplwio WoKasano (?,*). IIpH GexsounupoBanHHn 
‘THIdeppoweHa oCOpasyeTcH alleTHIOeH30HIdeppoueH c T. mut. 71—72°. 
fieM allHJIbHbIe PpynMbl, BepOATHO, TOKe PacioOOKeHbl B PasHblx Apax, M0- 
WIbKY He ylaeTCA BBeCTH TpeTbIO allWJIbHY!O rpymny. 
¢llpu qelictsun Ha sTHIceppouen XOpHCTOrO aleTHJa B IPHCyTCTBHH xXOpH- 
TO aJOMHHUA He yylaeTCA OCTaHOBHTb peaKUHIO Ha CTaHH MOHOKeTOHA. 
asyeTCA TOJIbKO TeMHOKpacHbI MacoOOpa3sHblit AualleTHISTHIeppoulex, 
~eMHKap6a30H KOTOpOroO HMeeT T. past. 208—210°. O_uy aeTHIbHy10 rpymny 
*KHO BBeCTH, JeCHCTByA Ha 9THJGeppOueH CHJIMKOAHTHAPHAOM YKCycHOH KUCc- 
bl B IpHCyTCTBHH xJopHoro OoBa. IIpu sToM oOpasyeTcaA CMeCb ABYX H30- 
HbIX aleTHIITHIPeppOweHOB H OMHCaHHOrO BbIlle JMKeTOHA. 
Vi3z0mepuHple alleTHsTHIeppoueHb! Onlin pasyeJleHbl B Bue CeMHKap6a3so- 
(CK-I c t. na. 190—192° uw CK-II c tT. ma. 141—142°). Kerouni, qato- 
ie CK-I u CK-II, w quxeton o6pa3yroTcs B OTHOWeHHH 3,5: 1:1 coorBetctT- 
HO. i 
' Bee Tp KeTona ObliM BOCCTaHOBJIeHbI 10 KaleMMeHceny, IIpH4eM B peakIHI0 
IMUCb HeMOCpesCTBeHHO CeMHKapOa3OHbl, THAPOMHSOBAaBLINeECA B KUCJON 
AKILHOHHOM cpeye. M3 CK-I] nowyuen onucanHpili Hamu panee (*) 1,1’-qnusTH- 


ppouen (np 1,5800) c aTHbHbIMM TpynmaMH B pa3sHbIX WHKsJOTeHTaque- 
MMEHBIX Kombuax. W3 CK-I o6pa3yetca usomepupll | ,x-qusTHdeppoueH 
nn 1,5761. B HeM STHIbHbIe PpyNMbl MoryT ObITh paCIIOJIOMeHbl TOIbKO 
ONHOM KONbUe, ITO Hu OplO HOATBep2xKeHO OpOMupoBaHHeM 9STOFO BelilecTBa. 
bu jelicTBuH Opoma Ha 1,x-qu9TUMeppouleH OOpasyeTca NeHTaOpoMuNKsJO- 
tau (2) 3a cueT He3aMeeHHOrO WMKMONeHTaqHeHHbHOrO KONA. [pu 6po- 
ipopanun 1,1/-qusTusbeppolena meHTaOpomi{uKOMeHTaHa He OOpa3yeTcs. 
BoccraHoBuleHHe WualeTHISTHIeppolleHa MpHBeNO K TpHSTHIeppoweny 
if 1,5613. 

Takum 06pa30M, TpoBeyeHHble ONBITbI NoKasbIBaloT, YTO B teppomleHoBolt 
JleKye WMKJOMeHTaMeHMJIbHOe KOMbILO, SaMeleHHOe alleTH/IbHOu Ppynmon, 
‘Hee PeCAKILHOHHOCHOCOOHO, a 3aMeLeHHOe STHJIbHON! Ppynnolt HeCKOMbKO Oosee 
‘AKILHOHHOCHIOCOOHO, UeM He3aMEIIeHHOe KOJIbIO, MOCKOJIbKy 9TO KacaeTCA peak- 
1a Mpuyens — Kpagrca. 


QKcCNePHMeHTAALBHAA Wa GT b 


1. Cuutes 1,l/auaneTuahbeppouena H3 aleTuagep- 
oneua. V3 3r (0,013 mona) auetumpeppouena, 1 r (0,013 MOJIA}) XJIOPH- 
oro auetusa u 3,39 r (0,026 moms) xnopnetoro atiomuHnsA B 40 Ma Cepoyrue- 


BaxKas 955 = 


poyla Mocwe NepeMellMBaHHA Ges HarpeBaHuaA B TeyeHHe 30 MHH. H KHIAYCHE 
B TeyeHHe 30 MHH. Momyyeno 3,16 r (89% or Teoperuyeckoro) |, 1’-quateTH nell 
pouena c T. mm. T30—131°. BemjecrBo He JaeT WeMpeccHu TOUKH MlaBJeHRe 
c 1-1’-y;uayeTudeppoleHoM, Mouy4eHHbIM “3 peppouena KH CH;,COCI. Huxkaxkoy 
Apyroro KeToHa B 9TOM OMbITe He OOHApyXeHo. I 

9.Cuute3l-anetua-l’-6ex30un1mepponena. 3 2,8H 
(0,012 mona) anerumbeppouena, 1,68 r (0,012 mons) xmopucToro Oensonyy” 
4 3,1 r (0,024 Moma) xmopuHcToro aIOMHHNA B OO MJ Cepoyruiepofa B TeX Ke yeu 
BHAX MOJyYeHO TeMHOe MaCcJIO. Oxo OblI0 O6paGoTaHo Teno 10% -Hol Wenoubie 
a 3aTeM pacTBopeHo B Gen3oule H XpoMaTorpadupoBaHo Ha Al,O;. BexsoJiom BEY 
MbITO 0,76 r (26% oT ucxOAHOrO KOMMYeCTBAa) alleTHIeppouwena C T. Wu. 79 
81,. Beusosom c 0,03% cnupta BbIMBITO 2,02 r (48% oT TeopeTH4ecKoro) Kp 
Horo KpucTasauyeckoro |-ateTuu-1’-6ensonmeppouena c T. na. 71—72° no 
(ByX MepekpucTasuM3aluli U3 CMecH GeH30a Cc NeTposelubIm sdupom (1:2 


Hatigeno %: C 68,55; 68,58; H 4,83; 4,83; Fe 16,78; 16,50 
Cy9H,02Fe. BrruncneHo %: C 68,72; He4 Sie Fe 16,82 


3. CuuHTe3 AUALMeETHAITHAPepponena. B peakuuw BA 
4 r (0,018 mona) atTumbeppouena, 2,81 r (0,036 Mona) xnopucToro aneTum 
u 4,82 r (0,037 moma) xslopucToro aslioMHHuA B 30 Ma cepoyrsepoga. Peakil 
MpoBejeHa B OObIMHbIX YCIOBHAX H B pesyJbTaTe Nosyueno 4,09 r TeMHOrO MaCdah 
Ouo 6bII0 pacTBopeHoO B 30 MJ OeH3HHAa H OOpaOaTHIBaOCb KOHL. COAHOM KG 
OTOH JO TeX Nop, NoKa COMAHOKHCJIbIN COM He MepecTaJl OKpaliMBaTbea (BCeny 
80 ma HCl). Comanokucpili pactBop 6b ~pas6aBJeH BOJOM H KeTOH H3B/euR\y, 
6eH3010M. Ilocme O“NCTKH XpOMaTorpaupoBaHHeM Ha OKHCH aJIOMHMHHA MOM 
yeHo 3,79 r (68% or TeopeTHuecKoro) TeMHO-KpacHoro Macsl0o0Opa3Hor Ofna 
THIITHIep poueHa. 


Hatigzeno %: C 64,88; 65,03; H 6,06; 6,00; Fe 19,12; 19,02 
CygH,,0.Fe. Baraucneno .%: C. 64,48; H 6,04; Fe 18,74 


iucemukapOa30n valeTHSTHIeppoueHa HMeeT T. paz. 208—210° no 
MepekpucTasmH3anHH u3 50%-ro cnupTa. — 


Hawimeno %: C 52,2 
CygHo4O2N,Fe. Brtuncaeno %: C 5 


b) 


7; H 5,83; N 20,38; Fe 13,55 
Kpome Toro,B 9TOM onbiTe BblemeHo 0,47 r (10% or TeopetuyecKoro) 1-ane 
THI-X-3THIeppolleHa (rycToH, TeMHO-KpacHoli 2KHAKOCTH), cemuKap6a3dr 
KOTOporo Nocsle NepekpHcTaimusalMH Mu3 cnupTta c Bogoit (2: 1) uMek 
T. tim, 189—191°. 
4,.CHHTe€3) HSOMEPHEX ANeTUNITHAHepponeHOR 
Cmecb 60 Mi meqaHol ykcycno KucnoTsl, 6,12 r (0,036 moma) uerpipexxopit 
cToro kpeMHus HW 120 Ma Oen30na KuMsATHNAacb 3 yaca. Horom kK Heli npuOaBseHnt 
8 r (0,036 mous) srumepponena B 8 Ma GeH30Na uM MOcTenenHo 18,8 r (0,072 MO 
JIA) XJIOpHOrO oO0Ba B 20 Mi GeH30a. CMecb KUNATHIACb elle 4 vaca. Toes 
pasJOXKeHUA JbOM ¢ Kon. HCl ocaqoxK Obit OT@UbTPOBAaH H OCAaTOK Hi (but pay 
TIMATeJIbHO IIpOSKCTparnpoBaHbl sPupom c Sensonom. V3 abu pHo-Gen30ubuors 
pacTBopa moslyueno 6,84 r Temuoro Maca. ONO 6pl0 COOpaGoTaHo ComAHO KUC 
OTOH, Kak B onbite Ne 3. B pesyabtate nosyyeno 5 r Macnoo6pa3Hoit cmecu Ke 
TOHOB, KOTOpad pacTBopeHa B OeHsose C NeTposeHbIM 3:pupom (1 : 2). 4 xpoMmal 
TorpaupoBana Ha OKUCH aJiOMHHUA. Bensosom BpipiTo 4 r (41,8% or reopetil 
weCKOrO) CM€CH H3O0MePHBIX alleTHISTHNIGeppoueHos. 


Haiizeno %: C 65,75; 65,80; 


H 6, GOV FS 21 (61; 255 
CysHygOFe. Brruucero %: C 65,68; H 6 


Za fe 
eae Be 21,84 
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{! 
#PeH30N0M co cnuptom (5: 1) Beimprro 0,9 r (8% or TeoperHuecKoro) gua- 
Hustuideppouena. Tlonyyenublii u3 Hero AuceMuKapOa3on MMe T. pas. 
209°. e 

Si, [pu BoccTaHOBeHHH BOAHOTO COA, OCTABLUErOCH OT pasIOKeHHA peaKkIHOH- 
M cMecH, nNomyyeno 2,56r (32% or B3aToro KouMYeCTBa) sTHMGeppoleHa 
1) 1,6015. 

{3 cmecu aneTusTHepporeHoB ObIM MoOTyYeHbI CeMuKapOa30Hbl, pasye- 
Pible 3aTeM IICJIeOBATeIbHbIMH KPHCTAaIIM3aWHAMH M3 CiMpTa Cc BOJOH (2 : 1) 
m cuupta. Ilonyyeno 1,03 r CK-II, vr. na. 141—142°, nw 3,64 r CK-I,t.n0. 190— 


InemeH@. OF (Caen, bela Jamies sles IN) alsvyils apante 


CK-I Fe 17,81; 17,89 
| 5Hy 9ON3Fe. BpruncmeHo %: C 57,55; Td 61072) Notes he wie ss 
lInewme@ Oe C OS0R Giese Ia! sys ee IN) “lever eGOe 
CK-II Re 47-902 17,84 
Hs4y,ON3Fe. Baruncneno %: C 57,55; al (BOz IN 425ee emiinoo 


# bir Obl MOBTOpeH 6 pa3 H KOJIM4eCTBEHHbIe COOTHOUIEHHA MPOAYKTOB Bese 
HM IIpHMepHO OMHAaKOBHI. 

-BoccTaHoBNeHHe HSOMEPHHX ANeTHNITH AME p- 
meHos. a) 5,3 r CK-I (coorpetctsyer 4,33 r KeToHa) ObINM pacTBOpeHbI 
) Ma KoHW. HCl u nogorpeBasmucb Ha BOAAHOM Gane S—10 Mun. Satem cbuovie- 
-KpaCHBbIif pacTBop ObllI pasOaBeH 49 MJ JeqHHOH yKCyCHOM KHCJIOTHI H 
|JIHT K aMaJIbraMHpOBaHHOMy WHHKy (H3 21,8 r WHHKOBOH Mb). BoccTraHoB- 
He 3aKOHUHJIOCb H pacTBOP OGeCLBeTHJICA Yepe3 3 Yaca (B KOHIe ClaOoe Ha- 
Banve). CMecb Oplia pasOaBseHa BOAO H MpOyKT usBsIedeH OeH30s0M. Ilocie 
imeHuA OeH30Na OCTATOK TleperHaH C BOJAHBIM TapoM. OrornaBlinlica mpo- 
xXpoMaTorpadupoBaJicd Ha OKHCH aJOMHHHA. II pu 9TOM NeTpOJeHHbIM 39pH- 


| BbIMbITO 2,49 r (61 % or TeopeTuyeckoro) 1|,x-qHsTHMeppouena, gee Leyte 
Hl 1655. 


Hafineno %: C 69,59 369,32; H 7,43; 7,33; Fe 23,26; 23,04 
CysHigFe. Brruucaeno %: C 69,48; lel (aap Fe 23,07 


6) Takum xe cmoco6om u3 4,2r CK-II (coorsercrsyer 3,43 r KeToua) 
byseno 1,74 r (57% or Teoperuueckoro) 1,1’-qusTHMdeppolena, no 1,5800, 
'1,1787 (nutepatypuble Januple (*): n° 1,5803, d2° 1,1787). 

6 BoccTaHoBseHHe AHALETHAITHAMPepponena. Tem 
-MeToJIOoM u3 2,73 r WuceMuKapOa30Ha JHalleTHISTUIpeppolena (COOTBeTCT- 
‘ty 1,98 r kerona), 17,4 r amasibramMupoBaHHoro WHHKa HW 36 Mi Kon. HCl 
9 Mi WeqAHOH yKCyCHOM KUCOTHI Oblu0 MomyyeHo 0,73 r (56% oT TeopeTu4e- 
ro) TpusTuadeppouena c n® 1,5613, d2° 1,1201. 


Haftineno %: C 71,28; 71,17; H 8,32; 8,27; Fe 20,25; 20,35 
CigHoeFe.: Brruncmeno %: C 71,17; H 8,14; Fe 20,68. 


Bce no.ryuenuble alkuuipeppoueHbl UpexcTaBAloT CoOol OpaHKeBo-Kpacuble 
JKOCTH. 

7. B3sauMonwelicrBue aTHAhPeppoueHa C OPOMOM. 
r (0,0045 mona) sTHdeppouena B 5 Ma CCl, mpusuto 6,4 r (0,03 moma) Opoma 
ma CCl,. [lo okonuanuu OypHoll peakilMu Cc pasorpeBaHHeM H BbIeleHHeM 
r cmecb KHmATHMacb | uac. 3atem CCl, 6b ucmapeH.OcTasacb CMeCb MacuJia 
puctasnsos. KpacTasabl ObluIM THaTeJIbHO OTMBITbI S~PHpOM. Hosatyuexo or 
% oT TeOpeTH¥eCKOrO) MeHTAOPOMIMKJONeHTaHa C T. We 102—103 nocwe 
eKPHCTAMMM3alHH W3 CMMpTa (auTepaTypHble Jauubte (*): T. m1.103—104"). 
eCTBO He JaeT JlerpeCCHH TOUKH MylaBJeHHA C MeHTAOPOMUMKNONeHTaHOM, T0- 


(eHHbIM H3 (cpeppolleHa. 
c* 607) 


8. BsauMofwelicTBue Ix-uaTHadeppouena Cc Opg 
MoM. Tem xe cnoco6om u3 0,96 r (0,0039 mona 1,x-qusTueppolena Nom 
ueno 1,5 r (82% otTeopeTHyecKoro) MeHTaOpoMunksoneHTana c T. Mt. 108 
103,5°s 


VUucrutyT 9vlemMenToopraHHyeckux coeqHHeHHH =~ Ilocrynuso 
Axaylemuu nayx CCCP 11 IX 1956 


IIMTHPOBAHHAS JIMATEPATYPA 


1R,. B. Woodward, M. Rosenblum, M. C. Whiting, J. Am. Chem 
Soc., 74, 3458 (1952). 2A. H. Hecmeaunos, 9. IT. Hepespaaosa, P. Bam 
noBpua, T. B,. Huxutuna, H. A. CumyxkosBa, H3s. AH CCCP, OXH, 
739. % A. H. Hecmeanuos, H. A. Bonpkeuay, JAH, 107, 262 (1956). 


TOMPABKA- 
Tlonp3yemca cu1lyyaem HenpaBHTb ocasHy1o omeuarky B Halle cTaTbe, NoMeleHHOH B JIA 


107. 262 (1956). B npumeyaHuu na crTp. 262 Hafo uHTAaTb: ceppoleHOBble AH- H MO 
Cy IbMOKHCAOTH!, ge j j 
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Jlokaagn Akayemunu Hayk CCCP 
1956. Tom 114, Ne 3 


XHMHA 


# 


Akayemuk AH KasCCP J. B. COKOJIBCKHH u P. 3. PYMAPOBA 


MPHPOBAHHE XJIOMKOBOTO MACJIA CBASAHHbIM BOJOPOJIOM 


[HApupoBanne HempeserbubIX Coe{MHeHHM CBASAHHIM BOLOPOAOM MporeKaerT 
€€ CeJIEKTHBHO, YM THAPHpOBaHve CBOOOAHbIM Bo,Opogom (1). Jerugpupo- 
€ JOHOPa BOMOPOa MPH STOM MOET OCYLMECTBIATLCA Mp Goulee HH3KOH TeM- 
aType BCJleCTBHe B3aMHMOOOYCJIOBJICHHOCTH COMpAraeMblxX peakuHi. Orcioga 
[yeT BOSMOXHOCTb COMPAXKeHHA TAKHX MporeccoB, KaK rHApHpPOBaHHe XKUI- 
| Maced H JervfpupoBanve Ha*TeHOBbIX *pakwul Hedrei. 
{6 BbINOJIHeHHOH HaMH paOorTe Oblia NocTaBseHa 3ajaua HCCIeqOBaHHA CpaB- 
Jenbuo MIpocToH CucTeMbl TeTpasIMH — xslomKoBoe Macsio. IIpe_cTaBmalocb 
JEPeCHbIM H3YYHTb BIIMAHHE Pa3sJIMYHbIX PaKTOPOB (COOTHOWeHHA pearupyto- 
Ik BellleCTB, TEMMepaTypbl HM MpOMOMKATEMbHOCTH Mpowecca, TeMepaTypbl Boc- 
HIOBJICHHA KaTaJIM3aTopa Hi T. 1.) Ha XOJ CONpAraeMbIxX TpoweccoB Hu Ha d3p- 
Ir COMpsxKeHHA. 
OMbITbI NpOBOAHIHCh B KUAKON tase mpH aTMocdepHOM JaBNeHHH, pH TeM- 
latypax 180; 200; 210;.230 u 250°. 
\Crenenb JerHpHpoBaHHA TeTpasMHa oMnpesenaach, HCXOAH H3 CyMMapHoro 
(MUeCTBA BbIeHBIWeroca B CBOOOAHOM Bue H IIpHCOeqMHHBIUerocaA K MaCJLy 


MCKOTOPHIX OMbITaX JIA NOATBepxKeHHA OanaHca NO BOOpoRy oMmpere- 
iM KOJIMYeCTBO HadbTamvHa, OOpa3oBaBllieroca MpH erHApupoBaHun Te- 
jHHa. 

'B kauecTse KaTasiM3aTopos Obl ucHomb3oBaHb! Nij/Al,O,, Ni + Cu!Al,O3;, 


. 


cr2O; w NijZnO. Ha 9THx KaTamusaTopax pesABapHTeJIbHO Obl HSYUeHbI 
| pHpoBanue xsonKoBoro Macuia (nb 1,475, dy’ 0,91, Ur = 109,6uK, = 0,11) 
| Oo HbIM BOJOPOAOM H jleruspHpoBaHve TeTpatuna (tx = 206—207°, 
#1,5106 u d;0,97) B orcytcTBHe Macua. 

}Oxaszasocb, YTO Tp rHApUNpoBaHAH Macsa CBOGO_HDIM BOJOPOOM KaTamH- 
Jopst Ni/ZnO, NijCr.O, u Ni/Al,O; pv paBHom 3an0JiHeHHM AKTHBHBIM KOMIO- 
tom (Ni) uMeroT TOYTH OMMHAKOBY10 y{ebHY!0 AKTHBHOCTb. OTH JaHHbIe Mo- 
JUIM 3aKJIOUHTb, YTO TpHposa HOCHTeA He OKasbIBaeT OOOO BHA- 
q Ha rupupyroule cBolictBa HuKemA. []paBusIbHOocTb TaKOroO BbIBOMa MOATBep- 
aetcs paOotoli A. E. Arponomosa u IO. C. Mapzaitesa (?). 

uaa KapTHHa HaOsioqalach pu jeruf{pHpoBannn TeTpasuna. B stom cay- 
+ NiAl,O, mposBaseT HanOonbuly1o akTuBHocTb, NijZnO — HauMeHbulyto, 
Ni,Cr.O, 3aHHMaeT T1poMexkKyTOUHOe NOOmKenve. OveBuAHO, AA ycmewiMoro 
HIPHPOBAHNA TeTpasuHa TpeOyeTcsa ero acopOluA Ha NOBEpXHOCTH KaTaJn- 
opa, uemy Al,O, cnoco6ctByer myume, em ZnO u Cr2Os. 

\Jina 3amMeTHoro HaCbIIeHHA MaCJla BOJOPOJOM TeTpaJIHHa Ha yKa3aHHbIX 
°x KaTagM3aTopax TpeOyeTcsa pasHaA KOHMeHTpaluA JOHOpa BOoOpofla B UC- 
oli cmecu. Tak, Ha KaTasusatopax NijZnO (19% Ni) u NijCrz O; (64% Ni) 
(pHpoBanue macula pu 200° HauuHaeTCA JMUIb Mp Coep2anuu TeTpatuna 
‘cxomHoli cmecu Gombiue 0,55 Mon. one. Janbuelitiee yBemM4enve KoHYeCTBAa 
pana B CHCTeMe IIpHBOAHT K POCTy CKOpocTH Mponecca (cm. puc. 1). B or- 
que oT 3Toro Ha Katanusatope Nil/Al,O, (64% Ni) ruapHpoBanne mMacaa CBa- 
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3aHHbIM BOJOPOAOM HMeeT MecTO y2Ke IPH CofepxAKaHHM TeTpaIMna B MCKOF 
cmecu 0,364 Mom. Woueli; mp 9TOM HOAHOe YHCIO MaCJIa CHH*KaeCTCH Ha 
3a 1 uac mpoTeKanuaA Mpouecca cOulee KONMYECTBO BOMOPOAa, OTACIMBUICT 
oT TeTpamuHa, cocTaBisneT 21,1% oT TeopeTuuecKoro (TemnepaTypa 1pm 
200°). CkopocTb rHqpHpoBanua Macsla Ha STOM KaTaJM3aTOPe SABHCHT OT | 
HeHTpalM Kak JOHOpa, Tak M akUeMTopa BoAOpona. Tipu onpeyeseHHor Mo, 
Hol qome TeTpasmna (0,364 mpx 230°) CKopocTb THAPHpoBaHuA MOCTHTAeT 
KCHMA@JIbHOrO 3HaveHHA (HOJHOe YHCJIO MaCJIa yMeHbiuaeTcH Ha 70). Orfent 
UMicA pH 9TOM OT TeTpasHHa BOJOPOA MOUTH NOMHOCTHIO NorwomlaeTCa MACH 
C yBerH¥eHHeM KOHUeHTpalHa TeTpasiHHa. B MCXOQHOM CMeCH CKOPOCTD TSH 
]pHpoBaHua TeTpasHHa pac 
a CKOPOCTb rHAPHPOBaHHA I 
mia magaeT. AkilenTop He 
BaeT (PHKCHpOBaTb OTJeN 
IWMHCA OT TeTPasIHHa BOTOF 
HU HaOOaeTCA BbIAeIeHHe 
6biTOUHOrTO ~=BoRoposa B NM 
Bylo *a3y. 

TlonmKeHHe Temmepaty 
mpowecca cqBHraeT MaKCHMé 
HY!O CKOPOCTb rHApHpoBa 
CTOpoHY OoubueH KOHILeCHTp 
UHH TeTpasuHa B HUCxoy 


& 
8 


Ss 


Ss 


Bodopoe, noenouwen. (mn macna st fyac. 


We G2 04 06 8 man. doned cmecu — yo 0,34 mon. Ode 
Tempanun 6 UcxooH. cmecu mpH 230° u yo 0,5 Mon. JO 
mpu 200°. 
Puc. 1. SaBucuMocTb CKopocTH TrHApHpoBaHHA macula Tloqo6uoro xapaktepa 


CBA3aAHH 5) 
Comsat BoROpORON Cr ORTENTPAUE AONOPA EOI” coer GoitH TONYUCHB 
panne na Ni[Al2Os (Ni 64%) mpx 230°; 2—Toxe KaTanusatope Ni + Cu| Aly 
mpx 200°; 3-— na Ni|ZnO (Ni 19%) npu 200°; 4—  oHako Ha 3TOM KaTasmH3aT 
NiGiaOe (Ni 64%) npu 200°. TIpu cogepxxanuu B CKOpOcTH AeruApupoBaHHA T 
ijZnO 56—64% comps>KkeHHoe rHpHpoBaHHe MoYuTH 
ee pammHa H rHuyqpHpoBaHHa 
Jia OblIH MeHbILe. 

PesyJIbTaTbl OMbITOB MO COMpAKeCHHOMY JeruApHpoBaHH1O No_TBepxIe 
BbICKa3aHHble OMHHM H3 HaC BSIIA]bI O COOTHOWICHHH MexKAy JMMUTHPy!O 

cTajweH WM BeJIMYHHOM SHEPrHH aKTHBAaIHH rHApHpoBaHna (°). : 
Suayenve SHeprHu aKTHBalMH THApHpoBaHuA Maca Ha Ni| Al,O; npu 
JIApHOH oe TeTpannHa 0,364 coctapaseT 8500 Kas/Momb. OueBuHO, B 9 
culyaae Ha NOBEPXHOCTH KaTaHsaTopa MpeoOsmaqaloT MoseKyJIbl THAPUpyem 
COeMHHEHHA HW Mpowecc JMMMTUpyeTca JerHApHpoBanvem TeTpasuHa. C yBeuJk 
HHeM CofepKaHHA TeTpasHHa B HCXOJHOM CMeCH yBeIHYMBaeTCA H ero NOBEP 
HOCTHAA KOHICHTpalluaA,  MOJICKYJIbI HeMpeebHbIX COeMHEHHH mocTene! 
BbITECHAIOTCA C MOBEPXHOCTH, H, B KOH KOHIOB, JIMMUTHPYtolllad cTaqua Oy, 
ONpefeMATHCA AKTHBALWeH JBOMHbIX CBA38eH THAPHpyemoro coeMHeHHA, Be. 
4YMHa SHEPrHM aKTHBaMH NagaeT JO 2000 Kan/Moub. 
Ucxoya 3 MOJYYeHHBIX pe3yIbTATOB, W3yYeHHble KaTaM3aTOpbI COOTE 
CTBEHHO POCTy HX erHpupytolelt AKTHBHOCTH MO2KHO PaclOJIORKUTh B Cwlefy 
Wun pay: 


Ni| ZnO < Ni| CreO3 < Ni + Cu| Al,Og < Ni] Al,O3 


MoxkHO NpeAMOOXKUTb, YTO B TAKOM Ke MOCMePOBaTebHOCTH yBeH4IMBAeP 
OTHOWeHHe AXCOPONMOHHBIX KOSPPUNHEHTOB TeTpasMHa HM Maca Ha UX MoOBep: 
HocTH. BeposTuo, 3Hayenve sToro oTHoWeHHaA Ha Ni| ZnO u Ni; CreO, ove 
MaJlO, H NOSTOMY Ha STHX KaTasIMsaTOpax Npowecc ruspupoBaHusA CBAszaHHl 
BOJOPOROM JIMMUTHPyeTCA B OCHOBHOM JlerHpHpoBaHvemM TeTpasuua. 
Ni|Al,O; ono cpaBHuTebHO BeMKO, H MO3TOMy, U3MeHAs COOTHOUIEE 
OHOpa M. akwelTopa BOZOposa, Ha STOM KaTaJH3aTOpe MOXKHO H3MCHUTb JM 
THpylollMe cTaqun. 
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| 3a cueT BOOpoga HadTeHos. 


ITyPbl BOccTaHOBJIeHHA KaTasH3a- 
1 Ni|Al,O; ckopocTb rugpuposa- 
| MacJIa CBOOOAHBIM BoOposomM pac- 
(kpuBas 1), acKopocTb Jlerugpupo- 
As TeTpasIMHa H3MeHAeTCA Mauo (2). 
I COMpAXKeHHH STHX TpoweccoB cym- 
HO€ KOJIHYeCTBO BOFOpONa, OTe A10- 
OCH OT TeTpaJuHa, C MOBbILIeHHeM 
depaTypbl yMeubluaetca (5), a Joma 

TIpHcoeMHAIOWaACA K Macy, 
muuuBaetca (3), H BCe MeHbIe BO- 
ofa BbI,eIaeTCA B rasoBy1o (a3y. 
Takum o6pasom, adipexT compsxe- 
| 3aBUCHT OT TeMMlepaTypbl Mporecca, 
JTHOWeCHHA pearHpyIoWlNx BelllecTs, 
[NepaTypbl BOCCTaHOBJIeHHA KaTasu- 
Dpa W pxya Apyrux daxtropos. Ha 
fasmusatopax Ni|Al.O, (cm. puc. 2) 
(Ni + CujAl,O, BoccranoBseHHblx 
| HH3KOH Temmlepatype (325—350°), 
M[[pupoBaHve TeTpamuHa B MpucyT- 
MH MacJla lpoTeKaeT B JBa pasa 
ie, UeM B ero oTcyTcTBHe. IIpu Tex 
| yCNIOBHAX Ha KaTasIM3aTOpax, BOC- 


Pyepuyuo, uto Nij Al,O, Gomee NOAXOAUT pH W3y4eHHH PH]pHpoBaHHa XKH- 


Janee okasanocb, uTo CooTHolenne Jeruqpupyouux u @-HApHp yiowlHx 
IeTB HUKeJEBbIX KaTAIM3aTOPOB Ha HOCHTeWJle ABAeTCA PyHKWHell TemMnepa- 
a1 BOCCTAHOBJICHHA KaTaH3aTopa. Kak BUAHO M3 pH. 2, ¢ NOBBILIeHHeM TeM- 


mafyac 


400 


400 


00° 
Fpa Goccmanobnenua kamanusamopa 


Puce. 2, Bausune Temuepatypbl BoccTaHOB- 
JI@HHA KaTaqH3aTopa Ha ero rHApHpyromne 
H Jeruypupyroue cBolictBa. 1 — ruypupo- 
BaHHe MacJla CBOOOJHBIM BOJOpojomM (a — 10 
pacxofzy Boopofa; 6 — 10 CHH?KeHHIO HOJ- 
Horo uHca Maca); 2 — JerHapHpoBanue 
TeTpauIHHa B OTCYTCTBHE Macwia; 3 — rH]pH- 
poBaHHe MacyIa CBA3AHHbIM BOOpoyom; 4 — 
BbIJeTeHHe BOLOPOa B CBOOOAHOM BHe MpH 


[HOBJICHHBIX IIPH BbICOKOH Temmepa- 
be (450—500°), adbdbekT compsxKeHuA 
apie. Ha Ni| ZnO u Ni| Cr.O, gerug- 
HoBaHHe TeTpalWHa HaOsiojaetTca 
|) bKO B Cylyuae eCJIH eFO KOHIMEHTpallna 
‘icTeMe ABJAeTCH peoOsajaroulen. 

)[uazpupoBanne Maca CBA3aHHbIM BOJOpoyom Ha Ni} Al,O; mporeKaer meq- 
Hee, UeM CBOOOWHEIM. YxyAWleHve FHAPHpoOBaHHA B COMpA2*KXeHHOM Ipomecce 
. MOKHO OObACHHTb CJIeyIOULHM oOpa- 
30M. [Ipounasd aycopOuna ABOMHBIX CBs- 
sell rHpupyemoro coeqWHeHHA Ha T0- 
BePXHOCTH KaTaJIH3aTOpa IIpHBOAUT K 
BbITeCHEHHIO C MOBEpXHOCTH TeTpaJMHa, 
a BMecTe ¢ 3THM H K TOPMOxKeHHIO0 Jeruy- 
pupopanua ero. HegoctaTok Bofopoga, 


COMps2KeHHOM TIpouecce; 5 — JeruspHpoBa- 
HHe TeTpasiMHa B MpHCyTCTBHH Maca. 
YcJIOBHA OMbITOB: KOJIMYeCTBO KaTasIH3aTOpa 
0,4r Ni, macna 10 ma, TeTpanuHa 2,5 ma 
Temmepatypa 230° 


Ta6Oauna 1 


Conepskanve B MacJe B '/y 


mocule ruApupo- 
BaHHA oO 
npezewa 


Oo ruipupo- 
BaHHaA 


19,8\ j B CBOIO OYepesb, JIMMUTHpyer rHApHpo- 
ee), 20,55 200 |, 28" BaHWe AKTHBHpOBaHHbIX J{BOMHBIX CBA- 
HHOBBIe at 33,19 a4 00,9 3eil HeHACbIIeHHbIX Tuniepwyos. [Ipu 
Oe HHO- Goblet alcopOmHH TeTpasiMHa AaKTHBa- 

= 9,0 IU UH JerufpupoBanue ero yCKOpAloT- 
honenas iA B 45.5 ie. } 9,65 CA, OHaKO MIpH 9TOM 3aMejuseTCs aK- 
| : é THBAILHA JBOMHbIX CBA3eH THAPUpyemMoro 


Lauenua, a CleOBaTeJIbHO, WH HacbllleHHe HX BOJOPOOM. 
Ha NijAl,O; xsiomKoBoe Maco HacbilllaeTcA BOJOPOJOM TeTPasIHHa TOJIbKO 
| voqHoro uncna 70—71. Jlanbuetitero CHHKeCHHA MOMHOTO YHCIa Hesb3A MO- 
| THYTb HM yBesIHYeHHeEM TeMMepaTypbl H MpOOI2KUTEbHOCTH Mpolecca, HH 
SbITKOM JOHOpa Bogopoga. IlopuyuMomy, B STHX YCOBMAX PHAPHpYtOTCa B OC- 
3HOM JIMHOWeaTbI 0 OleaTOB, OleaTbI MOUTH He FHAPHpPYy!OTCA BOMOPOAOM TeT- 
una. O6 32TOM CBHAeTENbCTBYIOT pe3yJIbTATbI AHAIH30B KAPHOKMCJOTHOFO 
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cocTaBa Macyla JO THApHpoBaHuA MH Mocne THApHpOBaHHA FO Mpefeta (|G 
Ta6m. 1; pasqesieHve 2KUpHbIX KHCJIOT MpousBO_MMOCb NO MeToxy TBuryeana)) 

Jlna JONOAHHTebHOM MpoBepKH ObIH MOCTaBeHbI CHeWMaJbHbIe OTbih 
nO THApHpOBaHuIo MeTHJONeaTa (T. Kun. 212—213° np 15 mm, n° 1,46 
d'5 0,8785) cBoOoAHEIM BOAOPONOM UM CBAS@HHBIM BOAOPOJOM TeTpasHHa Ha 9 } 
Ke KaTasusatope. [lomyyenuble pesybTaTbl NoKkasaJH, YTO THAPMpoBanke CE 
GOAHLIM BOJOPOOM MpoTeKaeT MOJHOCTHIO, a CBASAHHBIM BOJOPOOM MeTHIONEl 
HacbilllaeTCA TOMbKO Ha 18—20%. 


VMuctuTyT xuMuueCKHX HayK ; Tlocrynwa P) 
Axaylemuu. Hayk Ka3sCCP : 23 VI 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1®@, MW. Ww6apeKul, C6opu. u.-v. pador No 1, Hurkeroposck. XxHM.-TexHond 
wucT., 10 (1932); B. Ily3auos, IT. A. Mspauosa, Macno6orn.-2xKupoB. Rem 
Ne 8, 364 (1935) 2 E. Arpouomos, 10. C. Mapgaumes, Becru. MIY, Nok 
83( 1955). §H. B. CokonbexKuik, Bectu. AH KasCCP, 8, 74 (1954). - 4 


Joxraagp Akayemuu nayr CCCP 
1956. Tom 114, Ne 3 


PHSHYECKAA XHMHA 


Ysien-Koppecnouzent AH CCCP B. B. JEPSTHH u C. C. XYXHH 


OB OCAKKIEHHH YACTHIL AIPO3ZOJIEH HA NOBEPXHOCTAX 
®A3OBOTO NEPEXOJA. JU®SY3HOHHbIN METOJ 
NbWIEYJABJIMBAHHA. SHAYEHHE B MEJIMILHHE 


HUpwxenne adposobHbIX “YacTUI, y NMOBepxXHOcTH (basoBoro Nepexoja, Kak 
H-oTMeyenHo ('), ocOKHAeTCA CTetbaHOBbIM NOTOKOM H AMNdtpy3sHoHHOH nomsA- 
Balveh uacTul, BCeyqCTBHe Yero Mpollecc OCaxKeHHA Ha NOBepXHOcTH dha- 
ro Mepexofa sacyKUBaeT CMeWHaIbHOTO - H3yYeHHsA. 

1. YpaBuenve [BW2KeCHHA aIPO30JIbHOH YaCTHUbI B OKPeCTHOCTH MOBepXHOCTH 
OBOrO Nepexoja (AJA ONpeyeJIeHHOCTH Mbl OrpaHHYHMCH CyyyaeM UCMapsto- 
ICA HJIH pacTyllleli KatJIH) OJIKHO HMETb, B OCHOBHOM, Ty Ke CTpyKTypy, YTO 
|PaBHeHHe [BY2XKeHHA B OKPeCTHOCTH OObIMHOH MoBepxuHocTH (*): cua Audpy- 
HHO NOMApHsawHH /, YAHTbIBAeTCA TAKHM 2Ke OOPa3oM, KaK CHa SJIEKTPO- 
IPHueCKOrO B3aHMOJeHcTBHA (*), acTetaHOBO TeyeHHe JOJIKHO ObITb yUTeHO 
paxKeHHH [WIA NOJA CKOPOCTeH Uy (r)B OKPeCTHOCTH Kalu. 

ora HaXox*KeHHe TpaeKTOPHH YaCTHIb! B OKPeCTHOCTH Mayaroulen, pacty- 
{ HIM HCNapsOllelcA Kall CBASbIBAeTCA C PeLICHHeEM YpaBHeHHA [BH KeHHA: 


4 dV; (r) €1e5 


| 
& py Ry AO) = anRe [ug (tr) —¥2 (0) + 22 r+ SRE + Fas (1) 


Re— yCNOBHbI payuyc YaCTHIbI adpo3o/A Vy (r) — ee CKOPOCTb; y — BA3- 
Tbh BOSyXa; % — UHCeHHbIM KOIPPHUMeHT, 3aBHCALLHU OT POpMbI YacTHIBI 
a ccbepbl « = 67); px — MJIOTHOCTb BelllecTBa a9po30/a; § — yCKOpeHHe 
{ 
| 


IKeCTH; €, H @o —93JIeEKTpH4eCKHe 3apAbI KkanwiM HW yacTuubl. UroOpl NoyIHTS 
foe BbIpPaxKenve AIA cburypupyioulHx B (1) ue (r) H Fp, CyllecTBeHHO 3aBHCcA- 
2 OT TOA KOHUeCHTpalun, B OOMleEM Cayyae HeEOOXOHMO pellHTb CHcTeMy 
(MHeCHHbIX ypaBHeHHH KOHBeKTHBHOM Aud@dpy3sHH HW ruApoMHaMHKU BASKOH 
‘cv (°), OMMCbIBAaIOIMX MpoOLeccbl, CompoBorxgariollMe casoBbilt Mepexoy (7). 
Oyuako pauee (7) MbI NoKa3aJIH, YTO IPH YCJIOBHU 


e/e" <1, (2) 


| p” uo’ — napiuabuble MAOTHOCTH Bo3skyxXa M Mapa, KoTOpoe C OoubIIon 
|\M€HbIO TOUHOCTH (JWI PpaCCMaTPMBaeMbIX BOMPOCoOB) BbIMOJHAeTCH, HalpH- 
b, B eCTeCTBCHHBIX OOIaKaxX H TYMaHax *, BbILMeyNOMAHYTY!O CHCTeEMy MO2KHO 
deapusoBaTb. TakiM o6pa3oM, B 3TOM IIpHOJIMKeHHH MOJle CKOpocTelt B OKpe- 
4OCTH Kall JOJKHO NpefCTaBATb CyNepNO3HHIO He BOSMYINeHHOrO CTe- 
HOBbIM TeYCHHeM TOJIA CKOpocTeli MoTOKa, OOTeKaloulero Kallio, u, (r) 4 
| BOSMYLICHHOrO STHM TOTOKOM pajMaIbHOro cTetaHoBa TeveHHa w (r). 
cleqHee JOJMKHO YJOBJeTBOPATb YCJIOBHAM paBeHCTBa HyJIO MOIHOrO No- 
{a BO3,yxa: 

o”w-+ Degradp’ = 0, (3) 


cyna 
|w| = Dep’R, /"r?, (4) 
| * O6pl4HO B O6maKax e’/e”~10-3—10-. 
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’ , : / Sf 
rye 60’ = p, — 0, , — KOHMeHTpansA Tlapa Ha MOBEPpXHOCTH KATH, 09} 
6eckoHeuHoctu, D— koappuuvent juppbysuH BosAHOoro Napa B BOs]ym® 
R,— pafuyc Kalin, Tak YTO OKOHYATeJbHO NOJydaem 
. SS 


D8e’ Ryr 
Ha (t)e= ty (0) deat 
er 
Tlogcrapasa (5) B (1), rpynmupya cJlaraeMble, NoJydaeM 


4 scp RE AO). — eeq Ry [uy (r) — va (t)] + [24 RiReD2p"/ 0” + e102] Fe + Fag 


YUHTbIBAA, YTO u(r) ONMCbIBaeT Toe CKOpocTeli B OTCyTCTBMe cTepaH 
TeuveCHHA IPH TOM Ke 3HaYCHHM BCeX MpOYHX NapaMeTpoOB 3aqayv, MpHXo} 
K BbIBOAY, YTO BMAHMe cTepaHOBa TeYeHHA Ha [[BUXKeHHE ACTH B OK 
HOCTH KallIM, B MepBOM MIpHOMKeHHH, ANaJIOTHYHO 9JIEKTPOCTAaTH4eCK 
B3aHMMOJeHCTBHIO MexK]y Kalieli H YacTHueH MH MO*KeT ObITb yuTeHO Moep 
CTBOM BBeJIeHHA, MOMHMO CHIBI Fy, MONOJHHTebHbIX C)HKTMBHBIX 3apA 
KallIM MW WbWIMHKM, IpOW3BeeHve KOTOPHIX OMpeeAeTCA COOTHOMeCHHeM: 


ep = anDR,RoXp'/o". 


Tak Kak Mporeccbl ocaxKJeHHA KalleyieK M YaCTHI HeJeTyYero BeLLlecTBa 
MOBeEPpXHOCTh ha3soBoro Tepexojla IpoTeKaloT CYUIeCTBeEHHO T0-pa3sHOMY, — 
NecooOpa3sHo 9TH CulydaH paCCMOTPeTb pa3jeJIbHO. 

2. Jia YacTHl adpo3s0sIA, Ha MOBEPXHOCTH KOTOPBIX (PasOBbI Mepexog 
MMeeT Me€CTA, H KOTOPBIe, CJIe(OBaTeJIbHO, He NOABepraiotca JudpySHoHHoU 
aapusanuu, F, = 0. Torga us (6) u (7) BHAHO, ITO BIMAHHe Audpy3vouH 
H 9JIEKTpHYeCKOLO (PaKTOPOB Ha KOAar yJIALHIO IPONOPUHOHAJIbHO, COOTBETCTBEHHE! 
BeJIMYHHaM IIpOHsBefeHHH (PUKTHBHDIX H HCTHHHBIX 3apAqoB. CyllecTBeHHO, 
OTHOIWeHHe STHX BeJIMYHH MOMKET He 3aBHCeTb OT pasMepOB Kalli u YacTH 
Tak KaK 3apA YaCTHUbI adposouA OCOBHO MponopuvoHaneH payuycy * ( 


2122 OrqDRiRoSo' |e" _ 8-10-49" 
e103 [10 PRR, 10S" 


Kak BuyHO u3 (8), y2Ke pH 40’/o’’~ 1073 ** Bauanne Auddbysuonnoro 
Topa OfHOrO NOpAAKa C SJIeEKTPOCTaTHYeCKHM, eCJIM YacTHIa 3apsax%KeHa. Ecau 
“WacTHWa SJIeEKTPMYeCKH HelTpasbuHa, pOb JuddpysuouHoro dakTopa BO 
cTaeT, H erO HEOOXOAMMO YUHTHIBATb JaxKe IPH MaJIbIX 3HAYCHUAX BIAXKHOrO 
ObITKa uM Aeduunta ***. Tlogcrapiaa B nomyyenny1 JI. M. JlesuypimM 
tbopmy.ly (7) @uKTuBuble WuppysHouHble 3apAbI BMecTO ZuIeEKTPHYeCKUX, MO 
4HM BbIpaxKenHe [IA SpPeKTHBHOCTH 3aXBaTa YacTHIb! pacTyllel Karveli 


4D8§0' / e” = 18D 80’ / °” 
R,(1—R2/R2) 4, 9, eR? (1 — R2/ R2) 


niece 
e” 


3. Ecum vactuya pacrer WIM HCHapsetcs, (BMOKeHHe ee B OKPecTHOCTH 601 
WOK Kall 3aBHCHT OT Auppy3snounHo Nomspusanuu. pu Ri<r, rye r — pe 
CTOAHMe MEK Ly YacTHlel H Katvieli, MORKHO paccCMaTpUBAaTb 4acTHILy a9po3d 
HaXOMAMLYIOCH B ORHOPOAHOM Towle Jud@dy3suH Mapa, rpaquenT KoToporo Av 
= 69’ Ryr/r?. Cuna qubpy3vonnolt nomapusannu, B 3TOM ciryuae corsacHo 
paBua: 


r3 


Fn = — 6r7R,DA / 9" = — 6rqR, RD ee = 


IIpu nogcranosxe (10) B (6) cmaraembie, yauTEIBalolle BAuAHHe cTedanosa * 
YeHHA WH Audpy3HOuHOH noMApHsauNH Ha Mpowecc ocaxeHua, B3auMHO C 
Kpalllalorcsi, TaK YTO B 9TOM CJly4ae HEOOXOAUMO PaccMOTpeHHe 3aadHn BO BTOpE 


= Siech ANA KoadepHueHTa TIPONOPUHOHAIbHOCTH IIpHHATO 3HayeHHe 10-3 C. G. S. | 

ne de’/e” = 10-8 coorBetcTByeT pH Temnepatype 15° 8e/p’y~0,1. 
OTTaIkHBaHHe a9PpO3ONbHbIX YACTHIL OT HCHapalomxcsd Kane SKCHepHMeHTAaJIb 
oOHapyxKeHo (6e3 TeoperHuecKoro OGocHOBAaHHS) B (2). 
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IMKENHH, Ecau mpeneOpeyb Benuunnol uncnoBoro KosbibunHeHTa (s0- 
no OouIbUIOrO, BIpPOveM), KOTOPY1O MOXHO TosyuUTb mpH TIpOBeyeHHH To- 
Horo pacueTa, CJleyT OARKUAATh, YTO BAUANHE AudpysHouHno-ruApoynnamMu- 
SAX ABJCHHH Ha ddpPeKTHBHOCTh CONPHKOCHOBeHMA TPH HaTMUHH nuddy- 
HOH NonApusanun OyqeT B Sp’/p’’, Oombue, T. e. B 10? pas Menbule. 

4. PaccMoTpyHM ocaxkjeHHe OpoyHOBCKHX YacTHI, (B uacTHOCTH, aTmoc(pep- 
H Aep KOHAeHCalMu) Ha NOBepxHOcTb (asoBoro Mepexoya. CekyHHoe YHCIO 
§3IMBaeMbIX NOKOMMIeHCHA OTHOCHTeMbHO Cpebl Katvieli paBuo: 


agree Ey aa 
Q = 4ar (D = Dong e), (11) 


MYHOBCKHX YacTHu, YHOBMCTBOPAIOULAA TPaHHIHbIM YCJIOBHAM: 
Netcast (12) 
C | {Re = 0. (13) 


accMaTpuBad (11) Kak w«uHelinoe AudpepenunambHoe ypaBHeHHe OTHO- 
PIbHO C WH MCHOUb3yA (12), TosyuHM 


oO oo 
D8e'Ryir, / ; = D80'Rydre \ 
7 Dien; Q ¢c 7, Des dr 
Or) =e Cy — ae 14 
(r) eae |, (14) 


Wa, UCHOJb3SVA rpaHHyHoe ycuoBue (13), nomwyuHM 


os 4n,DR,39'Co 
D689" . 
er 2) 
»Kak culeqyeT u3 (15), BauaHHe cTecbaHoBa TeYeHHA Ha OCaKWeHHe OpoyHoB- 
L* WacTHI, HEOOXOHMO YUUTHIBATb pH 40/0" S>>D,/D. Hanpumep, npHuumaa 
ATMOCHepHIX AJep CpeMHIOIO BeEIHYHHY payuyca paBuon 0,02 w uw ucnomb- 
NpuBeeHuyto B(°) Ta6uny 3HayeHHit Dy, B 8aBHCHMOCTH OT payMyca YacTHULbl, 
{y4HM B 9TOM cTyuae D,)/D~104. CneqopaTeibHO, Ipolecc KoaryJIAWHH aT- 
bepHbIX AJlep Ha KallmaAx OOMAKOB HM TYMaHOB, OOYCJIOBIUBAaIONIMK, NOBH]H- 
y, aHOMaJIbHO HH3KHH ypoBeHb (*) KOHIeHTpalluu Afep B 9THX Cyy4aAX, 
KeT CYIIeCTBEHHO 3aBHCeTb OT JupPy3HOHHbIX MpoweccoB, Tak Kak 3HaveHHA 
>> 104 B armMocdepHbIX YCJIOBHAX MOryT JlerKO peasM30BaTbCca. 
(5. Tlomyuenupie pesysbTaTbl, yKa3bIBalOUlHe Ha BOSMOXKHOCTh HHTeHCHuKa- 
{1 (dH, HaoOopoT, NosaBNeHHA) OCAKMeHHA ABPO3ONA Ha NOBEPXHOCTAX, M0- 
WIAIOT MPC AIORKUTb HOBbI sd*peKTHBHDIN CnocoO TblweyaBIMBaHHA. 
B nogapnArouleM GOOJIbUIMHCTBe €sTyyaeB Mpowecc MblWIeyaBIUBaHHA CO- 
HT B culeqyioulem. Umeetca KomuieKTOp Toro HM HHOrO pola *; HeOOxO_MMO 
CHeYHTh JIBU2KeHHe IIbIMMHKH K KOJIJIEKTOpy, CONPpMKOCHOBeHHe C ero MOBepx- 
cTbIO HW *UKCallw10 Ha HeM. Tak KaK JIMHHM TOKa He OKAHUMBAIOTCH Ha MOBepx- 
TH OOTEKAeMOrO NOTOKOM Teva, MIbWIHHKAa MOET €€ AOCTHTHYTb TOJIbKO 3a 
T J\elicTBHA HallpaBJeHHOM K NOBepXHOCTH CHJIbI, OObMHO HHEPpUMOHHON KIM 
‘KTpHyecKoll. MneprMonuble CHsbl OUeHb ObICTpO yOblBalOT C pasMepoM TIbI- 
HKH, BCJIeQCTBHe Yero yJlaBIMBaHHe TaKHM CHOCOOOM [IbIJIMHOK, HauHHad 
asMepa MeHee 2 wp H B OCOOeHHOCTH MbIMMHOK pasMepoM NopayKa 0,3 yp, HaTan- 
BaeTCA Ha TPYAHOCTH, JIA KOHKPeTHOFO ClydaA OpOllenusA PaccMOTpeHHbIe 
iM u3 Hac (). Llenecoo6pasHo HCHOMb3OBaTb JIA YABIHBAHuA asposoveli 
3ePXHOCTH KOHACHCALHU,Ha KOTOPbIX 3aMbIKaIOTCA JIMHMH TOKa HM Kya 4a- 
bl 3AHOCATCH CTePaHOBbIM TeYeHHeM Oe3 KaKoro-J1HOO CHJIOBOFO BO3eHCTBHA. 
mu 3c:pPeKTHBHOCTb BCeX HHbIX CMOCOOOB ollpefesseTCA HW OrpaHuyena CBOH- 


(15) 


7B QIeEKTPOPUIbTpe KOJIJICEKTOPOM ABJIAIOTCHA OCAJIMTeJIbHbIe IIEKTPOJbI: TIPH OPOWeHHH — 
CJIbKH, B MOKPOM IHKJIOHE — mvleHKa BOJbI H T. J. 
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CTBaMH wacTHIL (MHCMepCHOCTbIO, 3IEKTPO3apAXKEHHOCTHIO HU T. JI-), TO Mpem) 
raeMblli cmoco6 oTmuaeTcA BbICOKOM scpbeKTHBHOCTbIO MH YHHBepCasbHOCh 
B TOM CMBICJI@, YTO FaCTHILb! MOGOH MpHpoObl M AHCMepcHOCTH yBJeKAatoTCs | 
(baHOBbIM TeYeHHeM H OCaKMaIOTCA Ha MOBEPXHOCTH KOHJeHCaLlMH. 
YunTbIBad pesysbTaTbI MM. 3, BaxKHO PeasH30BaTb TpeflaraeMbli cnoW 
TaKHM OOpa30M, UTOObI KOHJeCHCaLHA MpOTeKaJla Ha NOBEPXHOCTH KOJJMEKTO} 
HO He Ha YacTHax adpo30/IA, ITO BbISBAIO Obl AMppy3HOHHy!O NOJApHsallyKy 
cHMKeHHe SdtbeKTHBHOCTH OcaKeHuA MpHOH3HTeIbHO B p”/d9’ pas. Ilosto 
He CJleyeT NOTOK adpo30JIA NepecbilaTb BOAAHBIMH WapaMu, a KOHeHCALLMIO} 
MOBepXHOCTH KOJWIeKTOpa B HEOCbILCHHOM TOTOKe MOJy4aTb, HCTOJIBSH) 
appeKT CHW2KCHHA KOHUCHTpalHH HacbIlleHHOrO Napa Hal MOBeEpXHOCTbIO pa 
TBopa. ONTHMaJIbHbIM, MOBHAHMOMY, OyeT CulefqyIOllMi BapvaHT Audpysng 
Horo * meToga. B MoTok 3aMblwieHHOrO BO3yXa, IIpeABapHTebHO yBJayKHE 
HbI, BBOAATCA (HampHMep, IIpH MOMOULH NHeEBMaTHYeCKOH GopcyHKH) ka 
pacTBopa (TaKoll KOHIeHTpaluu HM JMCMepCHOCTH, KOTOpble OOecMeyaT BbICO! 
acpeKTHBHOCTb 3axBaTa **), Ha MOBepXHOCTb KOTOPbIX CTedaHOB MOTOK fF 
HOCHT BCIO IIblJIb, 6€3 pasMYHA JMCMEPCHOCTH, SakJIOUCHHY!O B WYNN] pel 
CKOM OObeMe, BOKPYF TpaeKTOpHH Mafaiolleh KalsM, CeyeHve KOTOPOrO ONpejes 
aideTca adptpeKTHBHOCTbIO 3axBaTa. Mcnoab3ya (9) uM BbIpaxKan CKOPOCTb TajeHia 
KalleJIb Us H UX UnCIO N, uctoub3ya yMpollatoulee JONyWeHve MOHOAUCHep 
HOCTH TyMaHa, NOJy4YHM, 4TO OOBEM OUHMaemoro 3a eMHHILY BpeMeny 
Bosayxa Q mupH pacxoge M «auTpos pacrBopa ObicTpo BospactTaeT Cc MCTIep\i 
HOCTbIO KalleJib: 


D 


____ 3MD80" /p” ( 
re sf 

Ree Rs ae) : 
BCJIeCTBHe Yero WesecooOpa3sHo OpaTb. KalJIM BO3MOXKHO MeHbIUero pasMepe 
TipeAyCMoTpeB JIA UX MOCMesyioulero OcaxKJeHHA CHelMaMbHY!O KalieyaB. 
BaIOlly!O CTyMeHb. C [pyro CTOPOHbI, Kal OKI ObITb HACTOJIbKO OOs 
IWHMH, YTOObl UX OCa*KJeHHeE MO%KHO ObIIO OCYWeCTBHTb OCTATOYHO Mpocrt 
Kaley JJOBHTeJIEM HM pacxOj| SHEprHH Ha paciiblieHve pacTBopa Obl yMepeHHbi 

6. PaccmoTpeHHoe BuJIMAHHe chasoBoro NpeBpalleHusa (ucHapeHuA HH KGW 
JeHCallMM) Ha OCaxKeHHe BSBCLICHHbIX YaCTHI, MOXET ObITb Tak%Ke YATEHO B MPH) 
MeHeEHHH K JIeEYeHHIO OPraHOB AbIxXaHHA MYTeM HHTaMAWMH JIeKapCTBeHHBIX Be 
WecTB. OUeBHAHO, YTO NPH BAbIXAHHH JeKapCTBeHHBIX adpososlei, pacrbleHH 
B BO3JyXe, MepecbIlleHHOM BOAAHbIMH MapaMu (Mp TemMnlepatype 37° HIM BIL 
NOPOWeHHe YaCTHL BaKHbIMM CTeEHKAMH AJIbBeOJ OyfeT BbIIUe NO CpaBHeH! 
C HeHACbIIMeHHBIM BO3,yXOM. TOJIbKO B CJly¥ae adpo30el BOMHbIX pacTBOP 
adiekT OyfeT BeCbMa MaJI BCeACTBUe BAHAHMA Audby3sHoHHOK Nomspusalll 

Hao6oport, NonwxKeHHOe MOPIOWLeHHe NMOBEPXHOCTbIO AJIbBEO/ APO3OJIbHb 
YacTHI, H3 CyXOrO BO3yXa MOKET CYXKUTb OMHOH U3 MpHIWH PHrueHHUeCKO 
MpeHMylecTBa CyxXOro KJIMMaTa, A HHTCHCHBHOC pasBHTHe, HalpHMep, CHJIHK 
3a B WWaXxTaX, BO3AYX KOTOPbIX OJIM30K K HaCbINeHHIO BOAAHbIMH TapaMu, MO 
OObACHATLCA OTCYTCTBHeM 9TOrO adppexkTa. 


Q = NxRiEUc 


Uucrutyt dbusnueckoit xumun Ilocrynuao 
Axajfemun HayK CCCP 24 IV 1956 


UMTHPOBAHHAS “JIMTEPATYPA 


1B. B. Mepsarun, C. C. Lyxun, JAH, 106, 851 (1956). 2 JI. M. lesa 
AH, 95, 467 (1954). $ JI. 7. Jlaugay, E. M. Jing@wuu, Mexanuxa cnnouet 
cpen, M., 1953. 4A. WU. ®©penKkeapb, Teopua apnenuit armociepxoro SIEKTPHYeCTB 
M., 1949. 5 J. Nolan, N. Guerrini, Trans. Farad. Soc., 32, 1175 (1936); M. Kt 
mai, J. Met., 8, 151 (1951). ®° H. A. ®y xc, Mexanuka asposoneit, U3n. AH CCG 
1955. "7B. H. 3aiues, Tpymi ITO, s. 7, 15 (1948). §C. C. Tyxuu, B. M. Ke 
raHep, Fopu. xypx., Ne 11 (1954). ® L. Facy, Arch. Meteorol. Geophys. u. Biokl 
matol., A, 8, Ne 3, 229 (1955). 

* TIpeanaraembiit MeTO MOXKHO Ha3BaTb audPySHOHHBIM ,TAK KaK OCaKeHHe MbIMHOK O6ye 
JOBIHBAeTCH HPpy3HOHHbIM Mpoweccom. 

** Tak, IpH KOHWeHTpPalHH pacrsopa NaCl B HecKombKO ecaTKOB MpoWeHTow sie 
THBHOCTbh 3aXxBaTa AIA KatleeK AHameTpoM 10 uw cocrasuT npHMepHo 5—10, Ama Kanenex JP 
MeTpOM 5 w% MpuMepHo 40—80. 
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Hoknage Akagemun nayr CCCP 
1956. Tom 111, Ne 3 


PH3SHYECKAH XHMH fl 
eg 


: HM3PAWJIEBHY, J. H. WIMTOPHH, H. B. ACTA®bEB u A. H. WIATEHUITEMH * 


O CNEKTPAX MNOPJIOWJEHHA KAPBAHHOHOB 
(ITpedcmaeaeno akademuxom B. A. Kapeuntim 23 VI 1956) 


\aHHas padoTa NocTaBseHa B CBASH C H3yNeHHeM MeXaHH3Ma peaKUHit 430- 
oro OOMeHa Bo,opoya (1). IIpu o6cyxAeHHM MeXaHH3Ma STUX peakINii Bax- 
HaTb, HAXOATCA JIM BeLeCTBA B MOJICKYJIAPHOM HJIM B HOHHOM COCTOAHHH. 
| pACTBOPHTeJIb H KaTaJIM3aTOP ABJIAIOTCA OUCHb CHJIbBHBIMH KMCJIOTAMH HJ 
BaHHAMH, TO CO3aloTCH yCIOBHA, ONaronpHATCTByIOWINe oOpa3s0BaHHt1o 
1B KapOoOHuA WIM KapOannonos (*), M3Menenne BaeHTHOFO COCTOAHHA yrule- 
| B BellleCTBe CHJIbHO CKa3bIBaeTCA Ha PUS3HKO-XHMHYECKHX CBOLMCTBAaX pac- 
JOB, B YaCTHOCTH, OTpaxkaeTCA Ha CMekTpax. 

norne. u3 peakunit BOJOpOfHoroO OOMeHa, H3y4aBlIHecH B sa6opaTo- 
/M3OTOMHDIX peaKUH, OCYHLECTBJICHbI C paCTBOPaMH YIrJIeBOMOPOOB B KU AKOM 
Hake B pHcyTcTBHH KNHg. B aurepatype (*) ormeueHo, 4TO pu JelicTBuH 


{ yr IeBOOPpOAbl BOSHUKAIOT KapOaHHOHEl. OTOT BbIBOY Obl Cea PaBHbIM 
130M Ha OCHOBaHHH BH3YyaJIbHbIX HaOsIOeHHH OKpacKH MH HeMHOrouHCcuJeH- 
| MW3MepeHHi JJIEKTPONpoBoAHOcTH pacTBopoB. Mp mpucTynusH kK H3Mepe- 
| CIeKTpOB NOrsIOWeHHA TaKHX pacTBOpOB B UHPpakpacHoli u BUANMON 06- 
bax, Moaraa, UTO NapamseNbHble H3MepeHHA KONeOAaTeNbHEIX H 9JIeKTPOH- 
CHEKTPOB MO3BOAT CyemaTb Ooslee OMpefeIeHHbIe BbIBOAbI O BaJIEHTHOM 
JOAHHH paCTBOPeHHbIX BelllecTB. Takve H3MepeHHA MpefcTaBsAloT H CaMo- 
‘Tenbublii HHTepec uA CMeKTpaJIbHOH XapaKTepHCTHKH KapOaHHOHOB, OCO- 
lo B CBA3H C TEM, YTO, HACKONBKO HAM H3BeCTHO, B JUTepatype OTCYTCTBYIOT 
'@ aHHBIe. Bee u3MepeHHA BbIMOHeHbI IPH KOMHaTHOM TeMMepaType Mog 
feHvem 8—10 ar. 

Uudpakpacuple cnexTppr (MKC) B o6nactu 2,5—4,5 uw u3MepaJIMcb NpH 
mu MKC-1 c npu3mol u3 LiF. Wpumenauca ycunutetp DIOY-9 uw Bakyym- 
TepMogJieMenHT (2,4 B/BT) konctpyKuuH B. II. Kospipepa. Mcrounukom paqna- 
}cnyxua wtTudt Hepxcta. BosmoxkHocTb u3MepeHHi C KBaplleM Opia pa- 
imoka3aua B (°). KoncTpyKUHA KBapleBbIX KIOBeT C TOHKHM CJl0eM, MpHroj- 
JIA H3MepeHHA TOM WaBJeHueM, pa3spaOoTaHna Jin Janno paooTpl. Jia 
2KO-IlapaJIJICJIbHbIX KBAPIeBbIX OKOIUKa, Me?K]y KOTOPbIMH 0 KpaxM IIpo- 
(CHI BKaAbIIN TOMLHHOH 0,03—O0,05 MM, ClasHbl Tak, YTO OCTABJIEHbI JIMWb 
IbIUMe 3a30pbl cBepxXy HM CHH3y. B 9THX MeCTaX MIpHMaAHbI KBapreBble Tpy- 
cu. [locnequve mp momoulH civiapa Byfla 3aKpelvieHbl B CTaJIbHbIe JeTaJH, 
bpble MOryT ObITb BBHHYeHBI B alllapaTypy JIA paOoTbl CO CKHAKEHHBIMH 
imu (4) (TloypoOnee O KOHCTpyKILHM KroBeTbI CM. (*)) **. 

AKC BellecTB H3MepeHbI c pactBopamu B CCI,, NH3, NH; + KNHe. Cnext- 
PACTBOPOB B MepBbIX [BYX pacTBOPHTeMAX OMHAKOBbI. KoHWeHTpalua Be- 
TBa BapbupoBasia oT | yo 5 Mou.%. Ha | Mob BelllecTBa MpHXOMMNOCb OT 
yo 2 mom. KNHg. IIpopepka noxasana, uro MKC BelecTB, BbiqeJIeHHbIX 
ss 


* PaGoTa mo H3MepeHHIO HH(pakpacublx cmekTpoB mposezena E. A. Uspansepuy x 
{. Uuropunpi, snekTpouuble cnekTpb! u3mepenbi V1. B. ActadbeBbiM. ; 
Ka Vismepenua-c pactsopamn Bemects B CCl, npoBofMsncb B OObINHbIX KioBeTaX C Gonbulel 


\KHOH CJIOA. 
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flocyle OMbITOB ¢ pacTBopamu KNH, B NHs, COOTBETCTBYIOT cllekTpaM HCXOH 
BeulectB. Uactotpr MKC onpeyesenbl C TOUHOCTHIO +6 cm 7 (IIpHBOAATCA CpeyHy 
SHaeHHA peSyJIbTaTOB MapaJlJIebubIX W3MepeHHH) WM KadecTBeHHO olleneh 
WHTCHCHBHOCTb MOPOuleHHA: OC — OYeHb CaOaa, p — peskas, C — Cilaay 
cp — cpequsas, uw — wupokasa nosoca. HavOomee XxapakTepHble CHEKTPbI | 
TBOPOB “eTbIpex BelleCTB WOKa3aHbI Ha pc. |- 
@ — cllekTpbl pacTBopow B CCl,, 6 — B >KHAKG 
NH, 6-8 NBe aii ‘ 
[lormouleHue cBeTa B BHAMMO COMAaCTH CTeK] 
H pa H3Mepasoch IPH MOMOLKK creKTpooTome: 
i BexmaHa B paHee ONHCaHHbIXx (°) KIOBeTAaX C T 
' WIMHO Cox OKONO | MM, THOMeIeHHBIX B 3allMy 
| HbIMt Yexoul. KOHUeHTpaluaA pacCTBOpOB opranHy 
' 
i 
‘ 


KHX BelleCTB TpH U38MepeHHAX 93JIEKTPOHH 
clleKTpoB (QC) BapbupoBauia B Npefedax oT I 
i _ gol0-3a, a konueHTpauua KNH, of 1073 no 104 
5200 3400 com? VismepeHusiMu C paCTBOpaMH HeCKOJIbKUX KOw 

WeHTpalufi MpOBepsANOCh, COOMOPaeTCA JIM 3ak | 

Puc. 1. MKC pacrsopos tpH-  TTaw6epta — Bepa. Wsmepenua 9C moran 6B 
(See pacinen 6 RNG, 4.NH,  BBIMOJIHeHbI TObKO B OOaCTH JWIMH BOJH >400 ‘ 
Tak Kak IIpH MCHbIMX [JIMHaX BOJIH pacTBOp KN: 
B NH; cuabuo norsoujaer cBeT. [Ip oxsakeHHH JO —50° *KeJITO-3eJIeHbI pe 
TBOP aMHla OOecBedHBaeTCA. OKpacka BOCCTAHABIMBaeTCH IPH HarpeBaHHH pa 
TBopa (*). Mpl npeqmomaraem H3y4HTb 3TO cBpoecOpasHoe ABJICHHe, a Take NON 
TaTbCA PaClIMpHTb H3MepsaeMy!0 OOVIACTb 


9 200 S000 
v 


CHeKTpa MOrouleHHA KapOaHHOHOB, BBbI- 100 aA 
NOJHAA W3MepeHHaA Mp HH3KOH TemMe- ~ f\ Raat 
patype. 80 mi | i 
B MKC xugxKoro ammuaka HaOJ0falor- A ti 
cA monocn (cm !): 3385 (p), 3254 (p), aB t 
cnekTpe pactBopa KNH,B NH; cBepx Toro 60 


nostoca 3211 (p). Yka3aHHble MOOCbI He 
Me€peKpbIBaIOT OoIbINy!O YaCTb HHTepecyto- 
mWHX Hac yactor C—H cBaz3ent. Sa 

IIpupegem MKC semjects, serko Ho- Ni 


5 LL 
HM3HpyoulMx mupH  felictaHH KNH)2. 
Tpudenummetan (I) B CCl,: 2851 (oc), 20 solely, 
2874 (c), 2918 (c), 3022 (p), 3056 (cp), erry 
3081 (c); B NH, + KNH, : 3004 (oc), } aa 
3064 (p) (puc. 1). Judennamertan (II) : 
B-CCl4: 2848 (c), 2916 (cp), 3030 (p), OR iy een 


3066 (cp), 3084 (c) B NHs;: 2851 (c), 
2925 (cp), 3034 (p), 3069 (cp), 3092 (c); Puc. 2, AKC pacTBopos judeHusMerak 
B NH => KN 2280406), 2925 4c0), 

3000 (p), 3048 (p) (puc. 2). Mugen (III) 8 
CCI,:2772 (c), 2851 (oc), 2891 (cp), 2906(c), 3024 (cp), 3071 (p); B NHg : 271 
(0c), 2847 (oc), 2893 (cp), 2906 (cp), 3027 (cp), 3073 (p); B NH3-+ KN H2:2850 (06 
2892 (c), 2980 (p), 3029 (cp), 3056 (p) (puc. 3). 

Takum O6pa30M, HOHH3alNA BOAOpOfa MeTHHOBOH rpynnbi 


(CoHs)3 CH ++ NH2 = (CoHs)sC~ + NH 


IIpHBOAMT K HCYe€3HOBEHHIO YaCTOTHI aludaTuuecKoH C—H cpBasu 3022 cm 
MOHM3alHA BOMOpOa MeTHeHOBOH rpymnpt (11) u (111) BersbrBaer ocnaGnenne He 
Joc B oOsacTH 2900, XapakTepH3yiollMX BasIeHTHOe KOsIeOanHe rpynnn CH: 
M MOABJIeHHE MosocbI C YacToTON B 3000 (mH 2980 cm~4), KoTOpy10 MO2KHO IDF 
IMCaTb BaJIeHTHOMY KOJeOaHHio —C—H B kapOannone. 
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) OC (1) w (11) nonn3sanna upu yelicrsun KNH, NIpOABJIAeTCA B CMeLLeCHHH 
fMMYMa NOMIOWeHHA W3 ybTpauoderosali B BUAMMYIO OGTaCTh.(1): dvace= 
5 Mu, Ige = 4,4; (11): Amaxe= 440; Ige =F 4,6; (paryopeH (iW): Auaxc= 480, 
= 2,9. IIpu nepexoge or (IJ) k (IV), T. e. mpu BoSHHKHOBeHUH CBa3H M@2KLY 
(Aq APOMATHYECKUMH KOJIbUaMH, MaKCHMYM MOPJOUeHHA epexoJUT B Govtee 
(HOBOJHOBYIO OO/aCTb, A HHTCHCHBHOCTb MOPOWeHHA CHJIbHO OCylabeBaeT. 
CIM € ATOMOM yrulepoga CH.- nan CH,- 
HMbI COeMHEHO TOJbKO OHO apomaTu- 
joe KOJIbILO, KAK B MOJleKye WuOeH3HIA 
au Tosyoua (V1), TO npn joOaBnenuH 
1d, He MpOHCXOAHT 3aMeTHOH HOHH3aILHH 
BrHpHibHoe mpaBuso, cm. (8)) wu OC 
Bopos (V) u (VI) B amMuake B MpucyTcrT- 
IKNH, npakTuyeckH He OTMUAaIOTCA OT 
acTBopa B 4uucTomM NH., B oTmuune oT 
i(11), (IV) wor 1,l-qudenuastana (VII) 
c= 480; lg = = 4,3), B KOoTOpoM K aTomy 
pogfa anudatuyeckon C—H-cBa3u mpu- 
HeHbI [Ba (eHHIbHbIX KOJIbILa. Korga 
MeTHJIbHad Tpynna coeyquHeHa He C OeH-  g 
bHbIM, 2 C HadTaJIMHOBbIM KOJIbILOM JIM 2600 == S000 200 F4OQ em 
WJIbILOM, COJep2KallHM aTOM a30TAa, TO BO- saris ee 

bi B Hei merue MpOTOHH3HpyeTca HM BO3- Puc. 3. UKC pacrsopos uuzena 
fa1or KapOaHHOHbl, Kak MOKa3biBatoT. OC 

THIHAPTaIHHa (Amaxe= 560; Ige = 2,9), a-mwKONHHA (Ayaxc= 445; Ige = 
0), XHHabquHa (Ayaxc= 495; Ige = 3,3), 9-meTunakpuguHa (Amare = 530; 
= 3,8). C yBemmueHHeM 4uCyIa KOJIEL, B Me€THJIHPOBaHHOM a30THCTOM TeTe- 
poOWHkKse MOO*KeHHe MAKCHMyMa TOrviome- 
HHA Bce Gouee CABHTaeTCA B OOMACTb VIHH- 
HbIX BOJIH. 

B UKC qnOen3usa 4 ToNyona pH jo- 
OapnenHu KNHe npoucxoyqaT He3sHaun- 
TeJIbHbI€ H3MCHCHHA, XAPaKTepHCTHKAa KO- 
TOPbIX 3aTPYJH€HA HEBO3MOXKHOCTHIO JLO- 
CTaTOUHO HajlexKHO OLCHHTb HHTCHCHBHO- 
ctw. B cnekTpe XHHaJIbquHa H3MeHeHHA 
BbIABJICHbI HECKOJIbKO Ooylee OTYeTJHBO 
(puc. 4). J[u6en3sun B NH: 2859 (cp), 
2926 (p), 2942 (oc), 3028 (p), 3070 (c), 
3089 (c)etB UNE KNHSs 28587 (cp): 
2926 (p), 2942 (c), fe (p), 3064 ee 

mt losyon “eB NH, 22869%(ep); ©2924" (p); 
FE a ed 30309 (p);* 3065. (ce), ae B he 
+ KNH:z : 2874 (cp), 2927 (cp), 3031 (cp), 
Bee 2 cel cTHOD0E XHBATENEHA. gn g4 (c), 3095 ieee B NEL. 
DEON C) = 2922 = (cp), #2907 (Cc), 30140), 
6 (p); 8B NH; + KNHz : 2847 (c), 2925 (cp), 2967 (c), 3030 (c), 3067 (c), 
2 (c). 
a econ (*) BoepBble comocTraBul OC TpudenHJIMeTHJIa B COCTOAHHM pa- 
ayia, TIOJIORKUTeIbHO HU OTPHIaTeIbHO 3apAxKeHHOFO HOHA. Celiyac BO3MO2K- 
TH TaKOTO CpaBHeHHA CTaHOBATCA Ooslee wupoKHMH. PesyJbTaTbl WaHHoH 
OTHI B COUeCTAHHM C JIHTepaTYPHbIMH JaHHbIMH (1°) NOKa3bIBalOT, UYTO, He- 
MCHMO OT 3apsjla HOHOB, Y KOTOPBIX APOMATHYECKOE KOJIBILO CBA3aHO C Ba- 
THO HeHACBILICHHBIM YrviepOJOM, OHH MOrsolaloT cBeT B BAAMMOM OOwacTH 
Ktpa. [JomoxxeHHe MaKCHMyMa Ha KPHBbIX NOPJIOULeHHA KaTHOHOB 3aHMCT- 
aHo u3 padornt Jeno (2%): (I) Anaxc = 431, Ig¢ = 4,6; (I) Anaxe = 440, 
= 4,6: (IV) dwanec = 655, Ige = 3,1; (VII) Anaxe = 429, Ige = 4,5. 
B wacrosileli paOore cjeiaHbl TakxKe HeKOTOpbie HaOJIOAeHHA OTHOCHTEIb- 
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HO W3MeHeHHH, KoTOpble BbIsbIBaloT B IC KapOanHona AMeHHJIMeTaHa 3aM 
CTHTeIM B, Mapa-memoxenun: (CH3;0C,H,),CHe: Amaxc = 430, Ige=4,h 
[(CHs)sNC,Hi]eoCH,: Amaze = 445, lge = 3,5; (CH3C,H4),CH,: es = 44 
Ige = 4,4; (C,H,OC,Hy)oCHe: Amaxe- = 450, lge=4,0; (CgHs)2CHe? Amaxe = 440 
lge a2: 4: 6 n(GarigGHaGalay eeita: haiti ==470, Ige = 4, : (CgHsCgH4)2CHy 
wanem 090; Io = 4,93.(oa-Cip lly )eCH at Aanciee 40, alg er 
BpefeHve 93JICKTPONOJIOKUTeEMbHOrO 3aMeCTHTeJA MaJlo CKa3bIBaeTCA He 
ruyOuHe OKpacKH, HO BAMAeT Ha €€ HHTCHCHBHOCTb, TOra KaK 9JIEKTPOOTPH 
WaTeJIbHbIe 3AMeCTHTeJIM CBHraloT MaKCHMYyM- HorsowleHua B QC B oGwacn 
JIMHHbIX BOJIH, HO CPaBHHTe/IbHO MaJIO H3MCHAIOT MHTCHCHBHOCTb MOrJoUe 
Hug. MccneqopaHue cieKTpoB norJiouleHHA KapOaHHOHOB MpofosKaeTca, | 
IIpuHocum 6naroqapHocrb K. B. Konetkunolt u Tl. H. Manoukunoni 3% 
mlomMolib B padote, JI. A. Jpanxunon u B. ®. Jlaspyumuy 3a mpefocraBae 
HMe€ HEKOTOPbIX Tpemaparos. 


@yv3HKO-XHMHYeCKHH HMHCTHTYT Tlocrynuto 
um. JI. 4. Kapnosa ; : 22 VI 1956 


LMTHPOBAHHAA JIMTEPATYPA 


1A. HW. UWlarenmwrefiu, Yxp. xum. xypu., 22, 3 (1956). # A. HW. Ulated 
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HTorsagn Akagemuu nayr CCCP 
1956. Tom 111, N 3 


®H3SHYECKAA XHMHA 
OE {RS aS 


T. A. KOPEWKAS x B. JI. KAPMOB 


M3Y4UEHHE SOPMbI H PASMEPOB MAKPOMOJIEK YJI 
IJTEKTPOHHO-MH KPOCKONMYECKHM METOJIOM 


(ITpedcmaeaeno axademukom B. A. Kapeuneim 21 VI 1956) 


Llenbio paOornl ABJIAeTCA MpOBepKa Npesaraemoro Meola H3yyeHUA (POpMEI 
Pa3MepoB eJMHHUHbIX MAKPOMOJICKYJI IOJIMMEPOB C MOMOIIbIO 3JIEKTPOHHOFO 
‘Kpockona. [lepBie OMmbITb! MO HaGsIOJeHHIO MOsIeKYJI ObIIM BbIMOJIHCHEI B 
40 r.(*). ABTopp! HccMe OBA PIMKOreH U ero HOAUCTHIe MpousBosHble. B asb- 
MeM J{PyrMMH aBTOpaMH ObIIM HCCeOBaHb! IMpOTeHHOBbIe MOsIeKyuIbl (°), 
PakKKEe CeaHbI NOMbITKH H3YGeEHHA MOJIEKYJ MOWHXIOpcTupoua (*) H WOMMCTH- 
ua (4) ¢ Wembio H3MepeHHA MOuIeKysIapHoro Beca. B cBoux ucceqOBaHuAx 
TOPbI HCHOMb3OBaIH YBa MeTOa IPHTOTOBJICHHA 32JIEKTPOHHO-MHKPOCKO- 
MeCKHX OOBEKTOB: 

1. Ouenb pa3GaBeHHbIe pacTBOpbl, KOHWeHTpanun 0,0001 % Hanocuauch 
| IJICHKH, KOTOPble MOCJI€ BbICbIXAHHUA PACTBOPHTeIA UCCMeNOBAINCb B IIeK- 
OHHOM Mukpockonre. IIpeqnomaranocb, YTO Ip TAKMX KOHUEHTpalluax B pac- 
ope OyfyT UMeTbCA OTAeNIbHbIe MOJeKyubI. IIpu STOM HE YYHTHIBAIOCb, TO 
1M BbICbIXAHHH PAaCTBOPHTeIA KOHUCHTPaluad PacTBOpPa TOCJIeOBaTeIbHO BO3- 
\cTaeT, CJI@NOBaTeIbHO, He HCKIIOUeHa arperauuA MOJIeKyI. 

2. Pas6aBeHHplit pacrBop mosmuMmepa 0,0001 % qucneprupoBanca B TOHKHL 
MaH, KallJid KOTOPOrO HMeJIH pa3Mepb! OKOJIO 2 yw, YTO OOecHeYMBaNO HasHune 
KAKO Kale HeOOMbUIOTO YHCIa MOMeKys (OKOO 30—50) B 3aBHCHMOCTH OT 
‘ MOJIEKYJIAPHOTO Beca. 3aTeM YacTHIbl HAHOCHJIMCh Ha MWICHKY U OTTEHAJUCh 
)aHOM cyIoeM TONMMHOM B 3 A. Bropol MeToq MOXHO CUMTAaTb Oosee Hayex- 
IM, HO 3eCb TakxKe He HCKIOUeHAa arperalluaA MOJeKYJ MO Mepe BbICbIXaHHA 
\WeJIb. 

Meroy, KOTOPbIit MbI IPHMCHAJIH, COCTOAJI B TOM, UTO HCCIeyeMoe BellleCTBO 
{HOCHJIOCb Ha IWIeHKy B Bue pa3sOaBeHHoro pactTBopa. IIpu stom menKa- 
yMOKKa Oplia BLIOpaha W3 TaKOrO MaTepHauia, YTOOB! OHA MOra HaOyxaTb 
IIpHMeHsAeMoOM pacTBopuTese. Uepes HeCKOJIbKO 4YaCOB BbIepAKKU B ATMOCHepe, 
ICbINICHHOM WapaMH PaCTBOPHTeIA, KallJIX C MOMOMMLbIO NHNeTKH CHMMaJIacb 
neHku. [Ip 9ToM mpeqmouarasocb, UTO YaCTb MOJIeKyJI PaCTBOPeHHOTO Be- 
ecTBa copOupyeTca MIeCHKOH HM OCTaeTCA Ha Hel Mocle yasieHuA Kalin. 

_ Jaa yspenugeHua KOHTpacTHOcTH M300paxKeHuA B UCCIeLyeMble BelllecTBa 
30]MJIMCb ATOMbI C OOJIbILIMM aTOMHbIM HoMepoM. Hamu uccaeqoBaucb 
\MakpusaT WM MOJMMeTakpusaT TaJJIMa. 

Tipu ovenKke pa3Mepos MakpomoseKyJbl NoMakpusaTa TaniMA (ucxoya us 
ol. Beca WONMaKpuOBOH KucOTE! 100 000), mpequonarax, YTO OHM CBepHYTEI 
KyOOUeK H MMeIOT TY 2Ke IJIOTHOCTb, YTO H BeHLeCTBO B MaCCe, MbI NOWYIWIH, 
ro JHaMeTp Takoro KIyOKa Oyyer nopsyka 100 A. 

Meroyuka MpHroroB/eHHA Tperapata COCTOAa B C/E YIOULEM. Kania Hecse- 
yeMoro BO HOPO pacTBopa KonenTpanun 0,005—0,007 % HaHOCHNAaCb Ha BylaxK- 
yiO HUTPOLMeNIOIOZHYIO WIeHKy, BbI_epxuBaach 7—12 4acoB B SKCHKaTOpe 
al BOOM, a 3aTeM TOHOCTHIO CHUMasacb. Tlocme BEICYINMBaHMs I1vIeHKa HC- 
jeOBalacb B 3JIEKTPOHHOM MuKpockone. MccreqoBpanne IpOBOAUJIOCh B 100-KB 
ICKTPOHHOM MHKPOCKoMe, IPAMOe YBeMMYEHHE COCTABIAJIO ~25000. 


B3aKxa3g 955 uae 


Ha cuumKax noumaxkpusara (puc. 1) uw nomMMeTaKpusatTa Tamu (puc.) 
BHJHbI OTCJIbHbIC, YACTHILbI, (POPMA KOTOPBIX HaNOMMHaeT KJYOKU, a BeNMUH| 
COOTBETCTBYeT OXKHaeMbIM Ppa3MepaM CMHHYHDIX MOJIeKYJ. | 

VutTepecHo OTMeTHTb, YTO Ha CHHMKaX He HaOJlOaeTCA KapTHHb! OT BBbil 
HYTbIX MOJeKyJ. OueBHAHO, YTO axe B TOM CJyyae, KOra CHHMYHBIE MOF 
KYyJIbl PUKCHPYIOTCH H3 pacTBOpa Ha MOMIOX%kKe B pesysbTAaTe acopOunnH, Ue 
IIPHHHMaiwoT CBEPHYTY!O MaKCHMaJIbHO-3aKPy4eHHYy!O KOHDUTypallH. 

TakuM O6pa30M, MeTOx cop6uNH U3 pacTBOpa Ha NOfNO%KKe MOET Opi} 
HCHOJIb30BaH JIA HSYYCHHA (OPMbI H PaSMEPOB MAKPOMOVJIEKYJ MOJMMepoB. 


Iloctynuso 
17 XI 1956 


HWMTHPOBAHHAA JIMTEPATYPA 


semann, H. Ruska, Naturwiss., 28, 534 (1940). 2? W. M. Stak 
. Anderson, J, Biol. Chem., 146, 25 (1942). 3 R. F. Boyer, R. DiEe 
h, J. Appl. Phys., 16, Ne 10 (1945). 4B. M. Siegel, D. H. J ohms 
HeiMearike Je Polym a sek, oil lg50): 
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K cmambe T. A. Kopeyxoti u B. JI. Kapnosa, cmp. 621 


Puc. 4 Puc. 2 


Puc. 1. Tonuaxpunar tannun, 48400 < 
Puce, 2. Tonumetaxpuaat tanana, 84000 X 


K cmamve A. A. Kocmomapoeott, cmp. 720 


Puc. 1. Tonepeunpiii pespes xeesHcTorO 2*KeJlyAKa UbIWIeHKa 
14 cyToK HHKy6allHH. I] — xesyJOuHble 2Ke1e3bI, 2 — Kanu 
cekpeTa 2KeyMOYHBIX 2eNe3, I — OOK, 3aPIOYCHHbIH IbITTIeH KOM 


TAH, 7. 111, Ne 3 


Hornaagn Akagqemun nayrK CCCP 
1956. Tom 11, N 3 


& 
PHSHIECKAH XHMH 


O. B. KPbIJIOB, uaex-koppecnonyent AH CCCP C. 3. POTHHCKHH u B. M. ®POJIOB 


KATAJIH3 HA MOJTYMPOBOWHAKAX 
KATAJIATHYECKHE CBOHCTBA METAJIJIMYUECKOFO TEPMAHHA 


“B mocnequee BpeMs B TEOPHH KaTasu3a OoMbIIOe 3HAYeHHE NpHoOpen Borpoc 
CBA3H MeKJY KaTaJIMTHYCCKHMH HM QJICKTPOHHbIMH CBOLCTBaMU TOJYIpOBOA- 
KOB(*). OKCIEPHMCHTAaJIbHble PaOoOTbl, MOCBAMLCHHbIe STOMY BOMIpOcy, Kak Mpa- 
HO, IPOBOAATCA C NPHBbIVHbIMH OKHCHbIMH KaTaJH3aTOpaMH, MOJYIpOBOAHH- 
HM %Ke€ WHOTO XMMMYeCKOrO COCTaBa, MOJYYMBIIMe WHpoKoe pacnpocTpanenne 

(pusuKe H TeXHuKe, He u3y4aiorca. IIpeqcraBaamocb CyllecTBeHHbIM BOCTIONI- 
MTb 39TOT 1poben. 

B xayecTBe nmepBoro O6bekTa HccmeqoBaHHaA Obit BHIOpaH MeTasMUeCKui 
PMaHHi, SIEKTPOHHbIe CBOHCTBA KOTOPOrO NMpeKkpaCcHO H3YYeHbI, a CBEeHHA 
O KaTaJIMTHYeCKMM CBOMCTBAM IIpaKTHYeCKH OTCYTCTBYIOT, eCJIH He CUMTATb 
‘adoTp! Talinopa, Tamapy u Bygapa mo pasnoxennio GeH, na repMaHneBbix 
eHKax(*) H KpaTKOrO YNOMHHAaHHA O pa3sJIOKeCHHH IPH MpOKasHBaHHH MeTa- 
oula, aycopOupoBaHHoro Ha mpoBomouKax Ge (°). 

- OCHOBHBI€ ONbITbI IPOBOAHHCh C KPHCTAaJJIMYeECKHM TOPOWKOM, Nosyyen- 
(bIM HCTHPaHHeM B araTOBOH CTyMKe COpasia MOHOKPHCTaJIMYeCKOrO repMaHHsAl. 
JockoubKy NOJyNpOBOAHUKH JIpyruX XHMHYeECKHX THMOB ABJIAIOTCH THIMYHIMH 
‘aTasIM3aTOpaMH PeaKILHif OKHCJIUTeCbHO-BOCCTAHOBHTeJIbHOrO Tula, TepMaHuit 
bII OMpOOOBaH Kak KaTasMsaTOp MOJeJbHbIX peakWu sTOrO Tuna. Bce onbiTht 
» P€pMaHHeM MPOBOANUCh B KBAPUeBOM peakTOpe, COeCAMHEHHOM C BakyYyMHOH 
uctemoli. Hapecka coctapanna 2 r. Ilopepxuocth no Kr, 200 cm?/r. a 

Tpemyuui ras. Bpio ucceqopano jelicrpue Ge na crexnometpuue- 
‘*Ky1o cMecb 2H2 + Os B TemnepaTypHOM uHTepBaue oT 200 yo 400°. Ipeapapu- 
“eIbHO repMaHuit TpenupoBasca mpu 500° B BEICoKOM Bakyyme (10°° — 107° mm 
MT. CT.) B TEUeHHE HECKOJIbKUX YacOB. SaTeM B peakTOP BIYCKasacb CMeCb IPH 
aBJICHHH B HECKOJIbKO MHJIJIMMeTpOB pTyTHOrO cToNGa. Jia norscmeHua napoB 
Ofbl, Moryei OOpasoBbIBaTbcA TO MpesuosaraeMol peakUMU OKNCeHHA BO- 
jOpofla, HCMOMb30BaNaCcb JOBYWIKa, OXaKaeMad 2XUKUM asoToM. M3menenve 
\OulerO WaBJIeHHA M3MepAOCb YYBCTBUTebHbIM MaHOMeTpoM Mak-Jleoga. 
 Tlepppie xe onpiTbl OOHapyxusM Opicrpoe NOHMxKeHHe JaBenuA (B TeveHHe 
JepBbiX MuHyT mpu 200° u nepBbIx cekyHy mpH 300° un Bprtue) Ha 1/3 OT MepBoHa- 
JaIbHOrO, NOCMe ero aBeHHe OCTAaBasIOCb MOCTOAHHDIM. YUNTHIBAA TOT CaKT, 
ITO BEMUNHA WayeHuA aBJICHHA COOTBETCTBOBaJa OMe KUCOpOsa B CMeCH U 
ITO B CLyYae CHCTEMbI YHCTHIM KUCMOpOA — repMaHHli, Kak OplIO NOKasaHo cre- 
IMaJIbHbIMH OMbITaMH, HOce BUYCKa KuCMOposa HAGMOLaOCb OY€Hb OpicTpoe: 
HajleHve JaBJIeHHA KHCOpOsa CO BPeMEHEM BIIJIOTh JO BECbMa MaJIbIX 3HayeHHH,. 
JOHWDKEHHE JlaBJIeHHA B Clysae Tpemyyero ra3a Oblvio NpHNNcaHo usOupaTeb-- 
HOMY MIOTJIOULeHHIo FepMaHHeM KHCOpOa 43 CMeCH C BOJOPOJOM. 

OnpiTbl, IPOBeseHHbIe CO CTeXHOMeTPHYeCKON CMeCbIO OKNCH yruepofa Hi 
KHCMOpOMa IPH TeX KE YCMOBUAX, NaJIM TOT Ke pesyJIbTAT. _ 

Takum o6pa30m, B cmyuae yKasaHHblx ABYX CMCTeM KaTasusa Ha TrepMaHHn | 
\OHAPYXKUTb He yAalOcb BCMEJCTBUE BbICOKOTO CPOCTBA NOCMeAHETO K KUCIO~- 
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Tlerugqpupopauue cunuptT os. B kauectBe cleqyiomero OO6beK1 
HCCIeOBaHUA Opadiacb CHcTeMa, He COfepxKallad KuCTOposa. Bpiia cyesta 
MOMbITKa BOCIpPONsBecTH Ha TepMaHMH peaKUMIO pasJOXKeHHA METHJOBOTOP 
U3ZONPOMHOBOTO CHMPTOB. : 

OnbITbI IPOBOAWIMCh B BAKYYMHOM ycTanoBKe. B peakTop, Cofep2KaullHi MO) 
powok YTepMaHHA, BMyCKasvcb Wapbl CMMpTa MPH HavaJIbHOM JaBJICHMe 
3,5- 1072 mM pr. ct. (paccunTaHo M0 NepenyCKHbIM Koappunuentam). Ilo ucTeveHMy 
Pa3JIMYHbIX MPOMeXKYTKOB BPeMCHH TepeKpbIBaJICA KpaH, OTACMABINMH MA@HO) 
metp Max-Jleoqa oT peakTopa; JIOBYIUKa, Haxoj[llaicaA B U3MePpHTebHOM Mab 
eT, HOrpyxkasacb B floap C %XHAKUM a30TOM, H H3MepAOCb AaBseHHe HEKO 


MM pil. c/n. 


i) 10 15 PAL 25 MUH. 


Puc. 1. Kuneruueckue KpuBbIe OMbITOB NO erHJpHpoBaHulo 
H30MpomusoBoro cCHupTa Ha MeTaWIHYeCKOM TrepMaHHH. 
1—310°; T7—240°; T77—190°; 1V—240° 


J[CHCHPOBaBLIMXCA Fasop, WOCe YerO KOHJeCHCHpOBaBIIMeCA Ta3sbl pasMOpaxky 
BaJIUCb, H H3Me€PHTebHad YaCTb BHOBb COeAHHAMACb C Pe€aKTOPOM JO CIeRyo 
ero 3aMepa JlaBJIeHuA. 

Bpllo OOHapy2XKeHO, YTO B CMyuae MeTHJIOBOrO CIMpTa MpHCyTCTBHe B peak 
IMOHHOM CHcTeme Ge MO3BOIHO CHH3HTb TeMHepaTypy, MpH KOTOPpOH 3ameTH 
HauMHaeT MpoOTeKaTb peakllua JeruqpupoBanua, Ha 150° mo cpaBHeHHIo Cc TeM 
mepaTypoll pa3sloKeHHUA B MycTOM peakTope (B Hallux ycuopuax 550°). 

Eme Oomee 3aMeTHO IIPOABJIAIOTCA KaTasIMTHYeCKHe CBOMCTBa TepMaHHA Ii 
OTHOWeHHIO K peakKIMM JeruypMpoBaHua us0mponumoBoro cnupTa. PeaKkuui 
MIpoTeKaeT C 3aMeTHOM CKOpocTbio, HayHHaa co 170°. 

HeoOxoJHMo OTMeTHTb,YTO repMaHHlt MpMoOpetad KaTasIMTHYeCKNe CBOLCTBE 
JIMIb MOCe MIpOAOJKUTebHOM TPeCHHPOBKH B BbICOKOM BaKyyMe B TeyeHHe He 
CKOJIbKHX YacoB Ip TeMnepatype 700°. Tpenupopka HWxKe STO TeMMepaTypbI Ht 
MpuBoyna K KaTasM3y. B xoqe TPeHHPOBKH Ha llelike peakTOpa OOpa3s0BbIBaICs 
KOPHUHEBbIN, HHOra YEPHbI, HaeT, pe AMOIORUTebHO, OKUCH TepMaHua GeO 
KOTOpad (lO CipaBOUHbIM JaHHbIM) HaywHaeT BOSTOHATKCA pu 710°. 

CylecTBeHHO, UTO IpHOOpeTeHHad B pe3yJbTaTe TPeHHPOBKH KaTasIUTHUEe 
CKa AKTHBHOCTb MOJHOCTbIO YTPadHBasach MOCI€ KOHTAKTAa B TeYeHHe HECKOJIb 
KUX MuHyT Ge c O, (Jaxke B TOM Cay4ae, Kora aBmenue Oz cocTaBiaso, Upu 
mepHo, 10-* mm), Tlocnezyioujaa TpeHupoOBKa Ip yKa3aHHbIX YCOBUAX BOSBpa 
masa akTuBHocTh. IIporpepanue B BOsOpoye upu Temnepatype 600° raKxe BOC 
CTaHaBJIMBaJIO AKTHBHOCTD. 

B cpere STHX (pakTOB BbIACHACTCA POJIb TPCHHPOBKH, KOTOPas, 110-BAHMOMY 
CBOMMTCA K yaJleHHIO KHCOpOa C MOBepXHOCTH repMaHus. 

Ha puc. | npupeqenbl KHHETHUeCKHe KPHBbIe HEKOTOPHIX ONbITOB 10 Jeruyl 
PHPOBaHHiO H30MpoNMMOBOrO cuupTa Ha repManuu. Ilo ocu opyzunaT oTO*KeH 
AapseHHe BOAOpofa, OOpasopaBileroca B pesywbTaTe peakuuu. Hauanpnoe jas 
JIeHwe CIMpTa JI} BCeX OMbITOB paBHo 3,0 - 10°? MM. Xopomei BocuponsBosH 
MOCTH JAHHBIX JIA KAKO TeMMepaTypbl WOKa OCTHTHYTb He yanocb. Kpupas 
[V mpeqctapaaer coOok pesybTaT OTpaBeHUA TepManusa KucOpo_om (KUCIO 
PO BIYUICH pH HayaIbHOM JaBeHHu 5- 10°? mm na 10 muu., nocme ero cH 
cTeMa OTKaYaHa JO BbICOKOrO BakyyMa H MpoBeyeHa peakuus). 

624 


Jleruypupopanue cnupros, m0-BuyumMomy (*), sBaseTes! TIpolweccoM oKuCIH- 
bHO-BOCCTAHOBHTeIbHOTO (3eKTpOHHOrO) Tuna. []poBeyenybie OnbITH! yKa- 
BaloT Ha IIPHHUWNHaIbHY!O BOSMOXKHOCTH HCHOb30BaHHA B KaYeCTBe KaTaJH- 
OpOB JIA STOH Peak HE TOJbKO OKHCJIOB TepeXOAHbIX MeTaJJIOB, HO Ht Ipy- 
X MOJYUPOBOAHNKOB, B TOM UHCe NPOCTHIX Tel THNa repMaHus. 

YUNTHIBAA MaJyIO aOCOJIOTHYIO MOBePXHOCTb UCHOJb30BaBINerocA Hamu 
MCTaJJIMYeCKOrO MOpolliKa TepMaHusl, KaTaJIMYeCKyIO aKTHBHOCTb rWocwel- 
TO 10 OTHOIWeHHIO K H3yYeHHOHM peak Ceyer CUHTaTb BBbICOKOI. 
Hama pa6oTa oKka3biBaeT, UTO KUCOpO CHJIbHO OTpaBsaer repMaHUit. 
O, BMecTe C HaOslojaBlelicA pereHepallveH KaTaJHTHUeCKOM aKTMBHOCTH 
.M TPCHHPOBKe C BOSrOHKOM OKHCH repMaHusa GeO, sacTaBuseT IpHnucaTb 
TMBHOCTb IIpocToMy TeJly, a He NOKpbiBalolllemy ero colo OKcHa. Bompoc 
XapakTepe BJIMAHHA MHKPOKOJIMYeCTB KHCOpOa OCTaeTCA OTKPbITHIM Wi 
CJIYKUBaeT OTACJbHOrO UCccIeAOBaHHA. 


Mucrutyt dusnyeckoli XHMHH Ilocrynuao0 
— Axagemun HayK CCCP 22 VI 1956 


HWMTHPOBAHHAA JIMTEPATYPA 


1c. 3. Poruuckunk, WWpo6msema kuneTuKu u Katanusa, 8,5 (1955). ? K.. Tama- 
Peeve OuGeat te Lie tidy Lor: Phys, Chem... 59. .c0l (I953). seca dermlena we 
me. Francois, Ann. N. Y. Acad. Sci., 58, 925 (1954). *F: M. Kaodposa, Ilpo- 
€Mbl KHHeETHKH H KaTau3a, 8, 209 (1955). 
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_Jloxaaqbr Akxagemuu nwayk CCCP 
ot 1956. Tom 111, M 3 
. 


PH3HYECKAAH XHMH 


B. B. JIOCEB 


BJIMAHWE HHAMSEPEHTHOPO IIEKTPOJIMTA HA 9JIEKTPOHBIE 
MPOMLECCbI HA AMAJIBrAMAX WMHKA MW KAAMHA B TNPHCYTCTBMME 
MOBEPXHOCTHO-AKTMBHBIX BELJECTB 


(IIpedcmaeneno axademuxom A. H. Ppymxuneim 21 VI 1956) 


TlopepXxHOCTHO-aKTHBHble BeIIeCTBA OKaSbIBaIOT CHJIbHOe BIMAHHE Ha — 
THKY SJEKTPOHbIX IPOWUeCCOB, B TOM YHCIe Ha KMHETHKY MpoueccoB MOHMsalME 
WM pa3pajja HOHOB MeTaoB. B YacTHOCTH, BECbMa CHJIbHOe TOPMOSsaIee EHCP 
Bue Ha STH MPOUecchl OKa3bIBalOT MOBEPXHOCTHO-aKTMBHbIe BelleCTBA KATHOR: 

Horo Tuna (1-4). Jaa BbIacHe 
HHA 3aKOHOMepHocTel  9STOr 
4 TOPMO3HINero JelicTBHA pede 
3  cCTaBAaeT HHTepec Bompoc @ 

2 —s- BIIMAHM HH AUdpepeuTHbI 
QJIEKTPOJIHTOB Ha CKOPOCTB 
4 9QJIEKTPOJHbIX  IpomeccoB 
So IIPHCyTCTBHH MOBepXHOCTHO 
3 AKTHBHbIX BEeIIeCTB. | 
4 B jaHHou padorte usyuaocb} 
4 -3 BIHAHHe JOOaBoK MgSO, Haj 
KaTOJHbI€ H AHOJHbIe MPOMecck 


Ha aMaJibraMax IWMHKa UW Kaj 
Puc. 1. [lonapws3ayMoHHple KpHBbIe WIA aMAaJIbraMbl 0 
uHHKa B pacrBope 0,1 ax ZnSOs+ 0,01 nH HeSQ,. MHA (0,3—0,5 ATOMHBIX 0) Hal 
I —6e3 jodaBox; 2 —5-10-> M [(CaHo)sN]oSO4; CTalWMOHAPHOM 937eKTpoTe 
3—5-10-§ M_[(CaHo)aN2SOu+ 0,9 4 MgSOs;4—5-10-°  npucyrcerBuH C€PpHOKHCJIOLO| 
M [(CaHy)aN]2SOa + 4 4 MgSOg TeTpaoyTHaMMOHUA HW TpHOeH: 
3HJlaMMHa, OOpa3yioulux 1 
BOJHbIX PacCTBOpaxX MOBePXHOCTHO-akTHBHbIe KaTHOHHI. MeroquKa paOorsi Opial 
omucaHa pauee (°). 
Ha puc. | npeqcrapsenb KaTO_HbIe H aHOAHbIC NOMAPHSALLMOHHbIE KPHBbIe, 
CHATbIC Ha aMaJIbraMe WMHKa B pacTBope 0,1 A ZnSO,. Ipu Beeqenuu B 3TO! 
pacTBOp CepHOKHCOrO TeTpaOyTHMaMMOHHA MpOHCXOAUT pesKoe MOBBIIMeHHe 
MepeHanps2xKeHUA KaTOMHOrO HM aHOAHOrO Npomeccosp. Kak BUAHO H3 PHuCyHKay 
B MIPHCYTCTBUM HHAMPepenHTHOro SMeKTPOMHTA HaOOMaAeTCA Jasbuelimee m0- 
BbILMEHHE HepeHallpxAXeHUA COOMX IEKTPOMHbIX IPOMeCCOB; Tak, B IIPpHCyTCTBUM 
4 4 MgSO, (kpusaa 4) upn i = 1-104 a/cm? nepenanpsxxenue cara 
mpomecca BospacraeT Ha 160 MB, a NepenanpaxeHHe aHOqHOro Mpomecca Ha 
70 MB; TOK OOMeHa CHM2KaeTCA IPH 9TOM IIpHMepHo B 20 pas. Sror acpdekT Ha 
OmofaeTcA HM MpH Oosee BbICOKUX KOHUECHTPalUAX HOHOB TeTpaOyTHIaMMOHHA. 
B orcyTcrBve MOBepXHOCTHO-aKTHBHBIX KATHOHOB HaJMuMe u36bITKa TIOCTOpOH- 
Hero IEKTPONTAa B PacTBOpe IPpakTHYeCKH He OKAaSbIBaeT BIMAHUA Ha XO], WO= 
JIAPH3aWMOHHbIX KPHBBIX. 
Peskoe yculeHHe TOpMO3salero AelicTBUA MOBEPXHOCTHO-aKTHBHOFO KaTHOHa 
B UPHCYTCTBAM M3ObITKa UHAMepenTHOoro seKTPOMHTa HaGsMOMaerca TAaKKe 
B Culydae TpuOeHsnamMuna (puc. 2): BBeyenue 4 r-9KB/n MnSO, IIPMBONT kK CHH- 
2KeHUIO TOKA OOMeHAa IIpuMepHO B 100 pas. 
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/AHaslOrMuHoe BJIMAHHE OKa3bIBAeT BBEeHUe H36bITKA MOCTOPOHHETO 3JI@KT- 

ATa Ha QJICKTPOJHbIe NpOWeccbl Ha aMaJIbraMe KaJIMUA B IQUCyTCTBUH T10- 

XHOCTHO-aKTHBHBIX OOaBoK (puc. 3)*. Kak BugHo u3 puc. 3, BBeqeHHe H3- 

Ka MgSO, B pacTBop, cofep2Kalluii MOHbI TeTpaOyTHIaMMOHNa, IIpHBOJUT 

(OJIbKO K YMCHbUIeHHIO TOKa OOMeHa, HO MH K CHWKeHHIO afcopOmHOHHoro 

WWebHOrO TOKa Oosee uem B 10 pas. 

YcuJIeHHe TOpMossailero WelCTBUA MOBepXHOCTHO-aKTHBHBIX KaTHOHOB Ha- 

aeTCA HE TOJbKO pH OOaBeHNH HHAUpPepeHTHoro sMeKTpOMUTa, HO H 

/PHCYTCTBUM OOJIbIUMX KOHWeHTpa- 

OCHOBHOrO 9vIeKTposmutTa. Ha 

. 4 tpefcraBseHb! nomapusann- 

‘ble KPHBbIe, CHATHIC B pacTBOpax 

, 1 4 5 Hw ZnSO, upH o_unaKo- 

{ KOHUCHTpauHAX  aMaJIbraMbl 

5%) W WOHOB TerpaGyrHmammo- *> 

i. B cayyae AByx MepBbrx pac- 

poB OblJI ompeyqeneH Tak>xKe He- 

peAcTBeHHO TOK oO6menHa(*) cm0- ad jot hele cf | 

Mb!O payMOakTHBHOrO HHANKaTopa Ww 

*° (KpeCTHKH Ha puc. 4). Kak Puc. 2. Ilonapu3sanMouHble KPHBBIe WIA aMaJIb- 

JHO, BOSpaCTaHHe KOHIWCHTPalWHH rampi wHHKa B pacrBope 0,1 4 ZnSOa-+ 0,01 n 

5O, oT 0,1 yo | x npHBoquT K HeSOs. 1—6e3 o6asox; 2 — 3-10-7M 

SIMYeHHIO TOKa OOMeHa B 3 pasa,  (CeHsCH2)sN; Se ep ah (CoHsCHa)sN <r, 

a4eM aHOJHbIe yuacTKH KPHBBIX peice Si 

2 OM3KH [pyr K Apyry, ATO 

SbIBAeT Ha He3HAUHTeJIbHOe H3MeHEHHe TOPMO3AMero J[eHCTBHA MOHOB Te- 

\6yTHJIaMMOHHA**. Kak WoKa3bIBaeT IpoOcTOoH pacueT, BO3spacTaHHe TOKa 
' o6MeHa B JjaHHOM HHTepBaJie KOH- 


6 J weHtpaunit ZnSO, mpH6sMxeHHO 
40 corsiacyeTcA ¢€ TeOPeTHYeCKOH 3a- 

2 BHCHMOCTbIO TOKa: OOMeHa OT 
08 f KoHueHTpauHH ZnSO, Janp- 


Heliee BospacTaHHe KOHIeH- 
: TpaunuH ZnSO, or | yo 5 Hn. Be- 
~06 yieT K MlajieHHio TOoKa oOMeHa 
. lipHMepHo B 30 pa3, 4TO cBHye- 
| TeJIbCTBYeT O pe3KOM YCHJIeHHH 
TOPMO3Alero JeHCTBHA HOHOB Te- 
TpaOyTHJaMMOHHA Mp BbICOKHX 
“2 KOHWeHTpauuaAx ZnSOQ,. 
OnucaHHble BBbIINe pesyJbTa- 
TbI MOKHO OObDACHHTb BOBspacTa- 
HHeM aj[cOpOuMH MOBepXHOCTHO- 
ice 3. Tlonapu3anvoHuHpre KPpHBble JIA AaAMaJIBra- AKTHBHbIX KaTHOHOB Ha TOBepxX- 
| Kalmus BpactBope 0,1 x CdSOs-+ 0,01 x 
SOx. 1—6e3 TloOaBoK; 2 O02 M HOCTH aMa DT aMibi IipH YyBeJIMue- 
“aHy)aN]2SO4; 3—2-10-4 M [(CaHy)4N]oSO.-+ HHH WOHHOM cub! pacrBopa [lo- 
4 n MgSOa BUXJMMOMY, HavJiwuwe  U30bITKa 
JIbHOFO QJICKTPpONHTa B pPacTBOpe OKa3bIBaeT BbICAaMBaloulee JeHCTBHe Ha 
TraHWueckWe KaTHOHbI, UTO MPHBOAHT K YBeJIMYeHHIO HX MOBeEPXHOCTHOH KOH- 


-6 at?) -G 
lgz 


* Tipu pa3spaze HOHOB KaJIMHa WaxKe IIpH OUHb MaJIbIX KOHIeCHTPalMAX MOBeEPXHOCTHO-ak- 
3HbIX KAaTHOHOB Ha KaTORHbIX MOJIAPH3ANHOHHbIX KPHBbIX B WHMPOKOM HHTepBasle NOTeHIMAaJIOB 
SMIOMACTCA HHSKHH Upemenbubi ToK (1,5), BeHYHHA KOTOpOrO OMpefemAeTcA cTamMel Mpo- 
KHOBCHUA Pa3PA2KAaIOIMHXCA HOHOB CKBO3b afCOPpOMMOHHBI CuO. 

** EcTecTBeHHO, UTO 00 H3Me€HeCHHH CTeMeCHH TOPMOXKeHHA TpyAHO CYAHTb TO CABHry Ka- 
[HbIX KPHBbIX, TAK KaK MocMeqHHH OOyCMOBJeH B OCHOBHOM H3MCHEHHeM KOHIeHTpallHH 
HOB ILHHKa B pacTBOpe, Mey TEM Kak CABHT aHOJHbIX KPHBbIX (IPH MOCTOAHHOM KOH- 
HTPAaMHH AMAJIbraMbl) MOXKeT CJyKHTb MepoH TOPMO3AMero JeHCTBUA MOBeEPXHOCTHO-aK- 
BHOTO BelecTBa. 
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IlCHTPallWH, a CMe AOBATeMbHO, K YBEMMYCHHIO TOPMOXKEHUA MPOLeCCOB HOHUSALM) 
W paspsjja HOHOB MeTawia *. ITO WpeANOMOReHME MOATBEPHKAAeTCA PesyJIbTE 
TAMM OMbITOB C aMaJibraMol KaMUA B IpMCyTCTBHH JOOaBKH MOJIeKYJAPHOM 
MOBepXHOCTHO-aKTHBHOTO BellleCTBa — KaMOpbl, KOTOPaA CHJIBHO TOPMOS! 
KaTOJHbIe U aHOAHbIe Mpolleccbl Ha aMaJIbraMe KaJ{MHA ?,’). Ecum moqkHcJier 
HbI pacrBop 0,1 4 CdSO, coqep2KuT NocTOAHHYy!IO HeOOJIbITY10 KOBIEHTpalall 
Kam@oppl (ipHMmepHo 0,1 oT KOR 
IeHTpaluH KaM@OpbI B Hacbilier 
HOM pacTBope B OTCYTCTBHe OOaE 
KH MOCTOpOHHero 9JIeKTpOJMTA} 
BBeyeHHe B 9TOT pacrTBo} 
4 r-3kp/1 MgSO, mpvBogquT | 
pe3sKoMy MOBBIINeHHIO MepeHanps 
%KeCHHA KaTOAHOrO AH aHOHOD 
TIpOWecCOB H K CHHXKEHHIO TOK! 
oOmeHa nouTH B 100 pas. Mexq 
Tem joOaBueHve TaKOrO Xe KG@ 
auuectBa MgSO, kK _ pacrTBop 
0,1 a CdSO,, HacbiteHHoMy Kaw 
cpopol, MpakTuyeckH He BJIMA 
Ha TOK OOMeHa**. Takum oOpa 
Puc. 4. Tlomapu3amvouupie xKpHBBIe vid amanb- SOM, BBEeeCHHE NlOCTOPOHHE! 
TaMbl WHHKa B pactBope ZnSO.a-+ 0,01 4 HeSOsz-- 9JIEKTPOJIMTAa Ppe3KO YCHJINBa 
+5-10-° M [ (CaHy)aN J2SOa. 1—0,l 4 ZnSOs; 2— TOpMosalee e@HCTBHe TIOBeD; 

Oi HOCTHO-aKTHBHBIX MOJIeKYJ B 


lg 2 ———~ 


IipakTH¥eCKH He BJIMACT Ha CKOPOCTb JIEKTPOJHBIX MpoueccoB B_ cJyual 
PaCTBOPOB, HaCbIMeHHbIX OTHOCHTeJIbHO 9TOH WOOaBKu.IIpeycTaBiaeT HHTepe 
CONMOCTABUTb STOT Pe3YJIbTaT C JaHHbIMH aJ[COPpOMMOHHbIX HU3MepeHUlt. 

Cy 10 pe3sybTaTaM JICKTPOKaNHIJIAPHbIX U3sMepeHuii (°), ycumeHue 4, 
COpOWuMH OpraHWyeCKHX MOJICKYJIAPHbIX COeHHeEHHH Ha MOBepxXHOCTH pTyT 
IPH MOBbIMICHHH KOHIeCHTpaluu MHudpepenTHoro asnekTpomuta (NazSQO,) H 
OMOMAeTCA JIMUb B HEHACHINICHHDIX PaCTBOPaX MOBePXHOCTHO-aKTHBHBIX 00g 
BOK, TOrla KaK B CJly4ae HACbINICHHbIX PaCTBOPOB OpraHHyeCKHX BeIeCcTB HC 
BePXHOCTHOE HaTAKEeHHE Ha Ppanulle PTyTb/pacTBop B MaKCHMyMe 3JIeEKTPOKallidl 
JIAPHOH KPHBOH He Me€HAeTCA C POCTOM KOHI[CHTPalWH MOCTOPOHHEFO 3eKTPe 
muta. A. H. Opymkuu (8) oOpacHu 9TOT acekT cueyIOULUM OOpasom: B clyya 
HACHbINICHHbIX PaCTBOPOB MOBEPXHOCTHO-aKTHBHBIX BeUICCTB AKTHBHOCTb HG 
CIEMHUX ABJIAETCH MOCTOAHHOH (HeEsaBHCHMO OT KOHUeHTpalluu uH_udbeper! 
HOPO 9JIEKTPOJIMTA), H, CIEQOBATCAbHO, BEIMUNHA acopOunH STHX WOOaBOK Tak 
XK MOCTOAHHA; HaNpOTHB, B Cly4ae HEHACHIINCHHBIX PaCTBOPOB OpraHudecKH 
BeWleCTB IPH MOBbIMeCHHH KOHWeHTpaluu HHANdppepeHTHOrO aneKTPOMUTAa KOR 
WeHTpalluA OOaBKM He MeHHeTCA, OfHAKO e€€ AKTHMBHOCTb BO3pacTaeT, TO 1 
IIPHBOAUT K YBeHYeHHIO axcopOuun oOaBKu. ; 

Hasmune mapasmenu3sMa Mexkly XapakTepoM BJIMAHHA KONWeHTpallun CHB 
HOFO SACKTPOJHTa Ha aflCOpOWMiO NOBEPXHOCTHO-aKTHBHBIX BeNIeCTB Ha pTyT 
WH Ha TOPMOSsAMee eHCTBHe MOBEPXHOCTHO-aKTHBHBbIX BeILECTB Ha 3IeKTPO/HBE 
MpolWeccbl Ha aMaJIbraMax J\Jlst HACHIM[CHHbIX H HCHACHILICHHbIX PaCTBOPOB MOJe 
KYJAPHbIX MOBEPXHOCTHO-AaKTHBHBIX BeECTB MOATBEPxXKaer mpeAnooOKewK 
O TOM, YTO HaOMOAaBUINiicaA B HacTOAMeH padore apekTy cunenua TOPMOKeHM! 


* PesybTaTbI U3MepeHuli eMKOCTH ABOfHOTO CoM pTyTHOTO QuIeKTpoOa MeTOZOM mepe 
MeHHOTO ToKa, mpoBexenubIx H. B. Huxonaesoti wu B. B. Jlamackunpm ua Kadenpe aekTpe 
xumun MIY, rakxe cBuyeTembCTBYIOT 06 ycuNeHHH axcop6uHA YOHOB TeTpaOyTHJaMMOHH 
B IpHcyTcTBun usObiTKa MgSO,. 

** HesnayntesbHoe yCHJIeHHe TOPMOXKeHUA KATOLHOTO HM aHORHoro mpoweccos, HadJiK 
Aapmecca mp BBexenuu MgSO, B pactTBop, HacbILLeHHbIi Kamdopoii, COOTBeETCTBYIOME 
CHWKEHHIO TOKa OOMeHa TIpuMepHO B 2 pasa, O6ycOBeHO, NO-BHAHMOMy, o6pas0BaHHe! 
TepecbImleHHOro pacTBopa Kam@oppt. 
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JXTPOAHIX IpOWeccoB O6ycJIOBeH YBeIMYeHHeEM alcOp6MHu MOBepXHOCTHO- 
@UBHDIX OOABOK IPH BOSpacTaHHM KOHUWEHTPaluu MOCTOpOJHerO IIeEKTPO- 


Baiparkaro ruyOoky1o OjarogapHocTb akay. A. H. @pymKuny 3a WeHHBIe 
Tbl, CMOCOOCTBOBAaBINHE BBINOJHeHHIO JaHHO padorni. 


Vuctutyt dusnueckolt xumMun Tlocrynnvio 
Axajemun HayK CCCP 9 VI 1956 
¢ 


UWHMTHPOBAHHAH JIMTEPATYPA 


pM. A. JIomxapes, A. A. Kpwxkosa, JAH, 81, 1097 (1951); Tp. copem. no 
Tpoxum., 1953, crp. 276. 2B. A. Ilnecxos, H. B. Muaanep, Tp. cosem. no 
KTpoxum., 1953, ctp. 165. °%A. Il. Maptrupocsan, T. A. KpwxKkosa, K®X, 
eo (95a). > 3) Al Moga, ED MW OAtapecs a, Hi BA HuKkowaiesa, Ip. 
PUI. 10 seKTpoxuM., 1953, crp. 294; E. Il. Aha peesa, 3. A. Moda, Bectu. MIY, 
) 83 (1956). ® B. B. Jlo-ces, JAH, 107, 4382 (1956). ®° B. B. Jloces, JAH, 100, 
mopo)) “AL I. CrpomoOepn, Jly GC. Sarantnosa, MAH, 97, 107 (1954). 
-H. OpymMkKUHH, OnekTpoKanNIIApHble ABMCHHA H SIeEKTPOAHbIe NoTeHWHAabI, Onecca, 
mectp. 158. 


629 


_ Aoxnagn Akagemuu nayr CCCP 
; 1956. Tom 411, Ne 3 
\ 


@PH3BHYECKAA XHM. 19 


B. A. JIOBOB u A. JI. POAXTBYP] 


NEPHOJ, HECTALLMOHAPHOCTH TIPOWECCA 3APO)KAEHHA 
ILEHTPOB HOBOHM &A3bI MPH H3OTEPMAYUECKHX ®ASOBDbIX 
NPEBPALWJEHHAX B OJJHOKOMMOHEHTHOM CHCTEME 


(II pedcmaezeno axademuxom T. B. Kypdiomoeoim 12 VI 1956) 


B 3aBHCHMOCTH OT OTHOWICHHA BPeMeHH YCTaHOBJIEHHA  CTallMOHapHOry 
COCTOAHHA ty K MpOJOJMKUTeJIbHOCTH Tpowecca ty MCHAIOTCA 3ajjauH anal 
ero KHHeTHKU. IIpH OTHOCHTebHO HeOOIbIUHX fy Mpolecc CyWIeCTBeEHHO CTE 
IMOHapeH HW TeOpeTHYecKoOe paccCMOTPeHHe JOJIKHO TOJbKO YCTAHOBHTb 3aB 
‘CHMOCTb JWIMTEIbHOCTH Mepwoya HeCTalMOHapHOCTH OT pa3JIMUHbIX akTOpO! 
B lIpoTHBHOM cJly¥ae HeOOXOJHMO BbIACHHTb 3aKOHbI TeYeHHA porecca 
BpemeHH (?). 

IIpH OObl4HOM paccMOTpeHHU IpoweccoB 3apoOKAeCHHA WeHTPOB HOBO (pase 
pH MOCTOAHHOM TemMlepaType cuuTaioT, uTo ty MaJIO H, TaKHM OOpa30 
‘CKOPOCTbh 3apO%KJeHHA NOCTOAHHa BO BpeMeHH. Oynako Oovee jleTaJIbHbl 
aHaJH3 MOKa3blBaeT, YTO 9TO TloOKeHHe TpeOyer ChelHaJIbHOH MpOBepKH (7 
B HacTosiehH paOoTe JesaeTcA MOMbITKa OWEHKH ty WyTeM HeloOcpeyCTBeHHOR 
pelleHHA KHHeTHYeCKOrO ypaBHeHuA 3ajqaun (°) pH OObIYHO MpHHuMaeMBhy 
KpaeBbIX YCJIOBHAX (*). a 

HectauwMonapHbli mpouecc 3apoxKeHHA B M30TEPMHYeCKHX YCJIOBHAX H 
KaX][bId MOMe€HT BpeMeHH ft MOXKHO XapaKTepH30BaTb MJIOTHOCTHIO pacmpeje} 
J@HHA 3apoybiued HoBol dasbi Z(g,t) Mo ancy cosepxKallNxca B HUX aT 
mMoB g. Z(g,t) yOBMeTBOpAeT KHHETHUeCKOMY ypaBHeHuto (8) 


Og(2, DO : O NZet) | 
Sap ay (whe) eat 
IIpH PpaHHYHbIX yCJIOBHAX 


a 


Z(g,t)/b(g)=1 npug=0; Zfe,t)fo(g)=0 npu g=co* 


S 
M HavaJIbHOM YyCJIOBHH 
ZAG EY ==.” I 


rye b(g) = Ne-Aelk" —_ norHocrh paBHOBecHoro pacnipeyemeHuA 3apoOjbl 
meh HOBOH casbi (7); N—o6ujee yNcMO0 aToMOB ucxoqHNoli cbaspr; A® (g) 
H3MeHEHHe TePMO/MHAaMHMYeCKOrO TOTeHI[Masla CHCTeMbI Ip OOpasoBaHun E 
HeH 3apojblilla, coqepxailero g atomos; D (g) — BesmunHa, NponopynonadB 
Has BEpOATHOCTH JIA 3apoyblua, cofepxawlero g aTOMOB, MpHcoequHHTE 
OHH aTOM B eMHUIyY Bpemenu; D(g) = gwe—UikT (8); g—uucnO aTOMOB He 
Mexk(asHolt rpaHuule pasyesa; wo —uactora KomeOaHuli aToMos; U — 3Heprus 
AKTHBalHH, HeOOxoquMad WIA MepemMeujeHua aToma HCXOJHOH cbasbr vepe 
rpanuly pasyeia JIA MpucoeqMHeHuA Kk HOBO ase; tno 
Bombumana; 7’ — TemnepaTypa usorepmuyeckoit BbIJepxKKH B °K, 


* BBuxy peskoro Bo3spacranusa dyHKUHH b(g) upu &> Sxpuryy 27TO yeulopue mpakTH 
YeCKH SKBUBAJICHTHO YCJIOBHIO 
Z(G, t) =0 npniG Bap: 
630 


lepeligem K G6espa3MepHbIM TepemMeHHBIM 


e Ant re 
i a eh 
Kp ei 


)— H3MCHAIOWMHCA JIMHeHHbI pasMep 3apObIIa; Pyp»— ero KpHTHYeCKOe 
sHue; 2 = 1,2,4 B saBucuMmocTH or dopmbI sapoybnua (1 — 3apogEi B 


e Ue as qucKka, 2—cepuuecknii, 4 5- MH30BM]HBIi); Ap = 
wT 
on 


ee URT ft = ten : 
V2, (n +4) o- Glecb dy — Wuametp aTomMa, Son u Von — Koabibu 


Wi Ce) ed LS) OF Ges-a) 
Ot ~ h(x) “Ox [D (*) b (x) | 3 (2) 
tes) == Sac ; Di(x)= = > B(x) = e-BUMn— ant), B= 


n(n+ 1); A® (gxp) — pa6ora o6pas0BaHua KpUTHYeCKOroO 3aposblua. 


TL — n n— 0 

x so =r — |e + Be ra) |S, (3) 
€M KpaeBble YCIOBHA IpUHUMAIOT BHI 

f(0,t)=1, f(c0,t)=0, f(x, 0)=0. 


€pHOJOM HecTalHOHapHOCTH MbI OyIeM CUHTaTb BpeMA yCTaHOBJIeHHA 
[MOHapHoro pacripeyeteHHuA Zo7(Z) WIM fer (X) WIA 3apobiueH JOKpuTH- 
UX HM KPHTHYeCKHX pa3sMepoB. 

3 aHaJIH3a UHCJeCHHbIX pellleHHH ypaBHeHHaA (3) cmeqyeT, UTO ty YMeHb- 
cA C yBesMUeHHeM 7 Tipu ocTosHHOM B. Ilostomy Aa OMeHKH BepXHe- 
pelea t, OCTaTOYHO paccmoTpeTb ciyyah n= 1. 

IIpene6pexem 3aBucumoctbio D oT x, nomoxuB D=1, NO cpaBHeHHIO C 
AcumocTb1o 6 or x. OueBuyHO, Hallie JomyuleHHe Tem Oovlee cipaBeIHBO, 
6ombue B. Torga 3aqaua dopMywMpyertca Tak: 


atl + ao, 
j (0, '*) = 1; (4a) 
ploo, =)i== 0; (46) 

(Oe OF (4B) 

Petenue ypaspuenua (4) mpw ycnopuax 46 u 4B OyyeT uMeTb BUY 


0 


g(c’) ompeyetnerca u3 ycnoBHA 4a. 
Bocnowb3yemcaA cooTHoWeHHem (°) 


alt 9") 
Dah 
n=0 


Hy, (x) —lommnom Spmuta or aprymeuta x (1°). 


PACS) T = aa te Oa (6) 
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Tlepexoys. ¢ MoMonIbIO mpeoOpasopanua Jlansmaca — Kapcona (™) K 3@ 
paxKeHHIO H YUHTEIBAA (4a), Nowy4HuM 


B B 4 
— Fone 2 al! Vs aa] (V8) ) FER 


ieee Hay 2) pP+B Peace Nye ame 


IIpu o6paTHom mepexoye OT Hite ahah f(x, p) K opurunasny ff . 
BOCHOJIb3yemcx TeopemoH Xepucalija (74). 
Anasv3 MoKa3bIBaeT, UTO KOPHH ypaBHeHHA 


boty UN Pe \ hap 
0= > SAV 2) sae = 


n=0 


[ (x, p) =e 


Pr— NeHCTBUTeJIbHbIC OTPHUAaTeJIbHbIe GHCIA. 


Ecau pr = —«B, rye «>0, To 
dy { B\ n 
da = ag ttal 2) tia ap ea 
n=0 


TakuM oOpa30M, B HHTepBayax u3sMeHeHHA « oT QO yo 1, or 1@ 
2uT. q. Y(«)— Bospacraiomlad dyHKUMA, KOTOpad pH «=—1,2,... Of 
TeplleBaeT pa3pbIB, HM MOSTOMY B KaxKJIOM TaKOM HWHTepBavie MO2KeT HMel 
He Goee ofHoro KopHaA. IIpH O<a<( 1 Bce YeHbI cymmMpr (10) nono 
TeJIbHbI UH Y(«%)>>0, T. e. B HHTepBause (0,1) KopHel ner. IlepBpilii Kopel 
%, HAXOJMTCA B UMHTepBase (1,2) MH MOxeT ObITb OMpeseuieH 43 ypaBHel 


ee ee a eee 
wt Dra lV tae =o 


rye B, =a,—1>0. 
IIpu Oonmpmux B oa OnusKo kK 1, T. e. B} <1. B 970m cnyuae 


ikacdp-eemertae  e ae 
Sova AWA 


MoxkHO TloKa3aTb, Y4TO 


foo) nl : 7B : ce V Bre 
Se BV FE Vs  eMerf () de, 
n=1 


0 
t 


rye, eri (¢) = a ie dy. 


Jlaa OueHKH t OCTATOUHO OrpaHu4HTbCsl MpHOJWKeHHBIM BbIpAKe a 
qian ff (x,t), COXpaHaAd JIMUIb TepBblli uuzeH cymMBI m0 Rk (k= 
py = — B(1 +8,)). Torga c TounocTbio oO UWieHOB, JIMHeHHEIX 0 By, 10 
UHM 


WVauTprBad (13) u coornomenve 


foe) nl B val ie 
2 Fain ve) ifs Ve (1 —»)] = 
V Be V Bia (1—x) 


=Ve \ eet ()—1dt += \ ePleri(t)-- lat, (14) 


0 


* a 
Sapoybilen KpHTHYeCKOrO pa3smMepa (x = 1) pH AocraTouHO OouwbuHx B 
1/4uuM 


1 
 deerf (V B/2) ” 


P(1,*) = fer(1)—Bye“?*+32, rye fer (1) (15) 


3 cnyyae B=10 (8, =0,007 u Bpipa- 40 
tue (17) uMeeT BUL 
(1, t) = 0,5 (1 — 0,014 e-107+5), = (16) 


UpaBHuBad oTHowenua f (1, %)/fer(1), 


yUeHHble H3 BbIpamkeHua (16) H H3 UHC- s§ 
doro pelieHua ypapuenua (3)* (B= 10 04 
=1), yOexyjaemca, uTO mpu +> 0,4 

| MpakTwyecku coBnayaror (puc. 1). 02 
Apuuumas, uro npu t=t f(l,z)=  _ 

b99 fer (1), H3 (17) HaxoqumM cooTHoUe- 0 


WIA ONpPeTeJIeCHHA Ty: 


B 
Fey Stat Puc. 1. 1—Uncaennoe pemenue 
H eri (V Ble Ayes e007 (17) ypasnenna (3) npo B= 10, n=1; 


2 — IipHOuH2KeHHOe pemenHe (18) 


aa Oompuux B, ec yuectb (13), (14) u 470 erf (VY B/2) ~1, Bmecto (17) 
yuuM 


(2B ot ee 
V2 * = 0,01: (18) 


Onpeyesienue BepxHero ripeyevia fy JIA (asoBbIX T1peBpalleHHH B TBep- 
| MeTaiax, MpOHCXOAWIHX Oe3 H3Me€HeEHHA XHMHYeCKOTO cocTaBa (a3, 
> CYIIeCTBeEHHO pa3JIHUHbIe pe3yJIbTaTbI B 3aBHCHMOCTH OT BeJIMUHHBI 
HM akTHBauuu Mepecrpoiku pewerKu U. Jina MapTencuTHoro mpespa- 
faa upH U~1000 xan. u B=1000 (”,"*) nomyyaetca t,=1077 = 107)°cex., 
|. MOXKHO CUHTATb, UTO CKOPOCTh 3apO2%KJeCHHA WeHTPOB HOBO (asbl 10- 
HHHa BO BpemeHH. IJ]pn nomMMopdubIxX MpeBpalleHHAX C HOpMaJIbHOH 
‘eTHKOM BepXHHH mpeyen ty NexKUT B OONACTH 3HaYeHHH, COH3MePHMBbIX C 
‘-M mpouecc- 3apoxKeHHA WeHTpOB HOBO (ha3bl, NO-BUAMMOMY, B 3HauH- 
SHOH CBoel YaCTH HecTalMOHapeH, OHAKO 9TOT BOMpOc TpeOyer OMOJHH- 
bHOTO HccJIeqOBaHuA. 


VincrutyT MetasoBelenia HU PU3HKH MeTAaJIJIOB Ilocrynuso 
€HTpaJIbHOrO Hay¥4HO-HCCefOBaTeIbCKOrO MHCTHTyTAa 22 V 1956 
uepHOoH MeTaJJypruv 


IMTUPOBAHHAA JIMTEPATYPA 


2 Jl. Typesuu4, Ocnoss pusuueckoit kunetuxn, 1940. 7 B. A. JIw6o8, TAH, 
Dae (1953). *D. Turnbull, Metals Technology, June (1948). *F. CG Gol 
is, Zs. Electrochem., 59, 404 (1955). *® H. Wakeshima, J. Phys. Soc. Japan, 
B74 (1955). © A. B. 3eabAOBU4, PKOTO, 12, 525 (1942), 7H. UW. Dpeu- 
1b, Kuneruyeckaa Teopusa 2xusKoctu, 1950. 8 B. A. Jli608, JAH, 84, 277 (1952). 
'Tutrumapw, Bsegenne B Teopuio uxTerpasos Pypre, 1948. 19 H. H. Jleoenzes, 
(Manbubie byHKuUN uw ux UpHnoxenua, 1953. 4 A. VU. Jl y pbe, Onepannonnoe ucunc- 
fe, 1950. WIT. B. Kypazwmos, O. H. Maxcumosa, Coopn. IIpo6mempi me- 
foBeyeHuA MM du3zuKu Meranmos, 2, 1951. 1% J. C. Fisher, Acta Metallurgica, 1, 32 


‘* UncnenHoe WHTerpupoBaHHe BbINOJHATOCb B CraJbmpoekte. 
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PH3HYECKAA XHMF 


Jl. fr. MAMJJAHOBCKAA 


BJIAAHHE BOJOPOJA, AXCOPBHPOBAHHOrO HA CHJIMKATEWJ 
WM KBAPLIIE, HA AXCOPBLMIO IJIEKTPOJIATOB 


(ITpedcmaenexno axademuxom A. H. @pymxunoim 2 XII 1955) 


B mpefpiqyuux paOorax HaMH Oplia OOHapyKeHa aAKTHBUPOBaHHad alco 
usa BOMOpoa Ha cusuKarese (1) H Obl0 MOKa3aHO (7), YTO ECM Ha CHJIMKé 
ajicopOupoBaTb BOJOpo pu Temnepatype 400—500°, To BoJopoy yAep2KuBa 
Ha NOBEpXHOCTH CHJIMKaresIA HACTOJIbKO TIPOUHO, YTO Jake Nocse COMpAKOE 
BeHHA Ipenapata Cc BO3yXOM OH OOslaylaeT CNOCOOHOCTbIO BOCCTaHaBJIMBaTb 
TBOPp HHTpaTa cepeOpa AO MeTaJMYecKorO cepeOpa. 

B qaHHOl paOote Hamu HcceqOBa 
Ta6Omuna 1 BJIUAHHE BOMOpORa, allcopOupoBaHnHe 


Ha CHJIMKarese HW KBaplle Tp BbICOM 
pH pacrsBopa El 
Temnepatype, Ha aycopOmnio MOHOB 
aot %, asa |e __ BOJHBIX PaCTBOPOB 3JICKTPOMHTOB, é 
pounu caaaeenene oer Ne 2 JIOTHYIHO HCCJICTOBAHHAM, MPOBeeHHik 
Ne 4 mkonow A. H. ®pymKuHa c akTHe 
pOBaHHbIM yrviem (°). 
LiCl 7,06 - 4,70 CuIHKaresb OblJI H3POTOBJICH H3 
NaCl 7,48 | 6,38 4,71 TbIpexxslopucToro Kpemuua (*). Tamel 
vat vie 5,09 re 3epeH CHJIMKareJiA Obl paBen | mM. PH 
Hgs(NOz)2 | 4,20 = 417 Mep YacTHL KBaplia 0,3 Mm. Aycop6 


TIOMeLaJICA B PeAKUHOHHBIM Cocyy, KOW 
pbili IpHCoeAMHAJICA K BAKYYMHOH you) 
HOBKe, H MpOH3BOAMNOCh O6esraxuBaHHe JO 4 - 107° mM pr. cr. CumuKarell 
IIpOKaJIMBaJICd B BAaKYYMe IIpH TemMnepatype 600°, 3aTem cocyy OxslamKyascd | 
400—450° nu B CucTeMy BITyCKaslocb ompeyeleHHOe KOHUeCTBO Boyopoya. [logs 
aycOpOuHn COCy OXNakKacA WO KOMHATHOM TemMepaTypbl, acopOeuT mpHi 
AUJICA B CONPHKOCHOBEHHE C ATMOC(ePHbIM BO3AYXOM HM XpaHHJICA B 3aKPbI 
OroKcax. Msmepenne acopOuuH aIeKTPOMHTa MpOMsBOAUIOCh CeyIOULMM 
pa30M: HaBeCKH CHJIMKareiA 10 0,5 Pr MOMeMaIMCb B KOJOOUKH C IpuTepTh 
mpoOKaMi, IpMBOAWIHCb B CONpHKOCHOBeHHe C 10 Mi pacTBOpa 3JIEKTPOMUT 
B30aJITbIBAIMCb B TeveHHe 2 Yac. ARcop6uua onpexemAach MO H83MCHEHHIO 
pacTBopa SNe€KTpOMMTa WO HM Mocwe onbira. ONbITbl MPOMsBOAMIMCh Cc O66 
HbIM CHIMKaresiem (Ne 1) uw c CHmMKarenem, NormoTHBIuM BOROpoy (Ne 2). Ke 
WeHTpauua muccyeyyembix pacrsopop LiCl, NaCl, KCl, RbCl 6nima pap 
0,05 4 Hg.(NO;)2 — HacpimeHHptit pacrBop. PesyspraTs! onbiroB mpHBe 
B rdOj15 1. 

TlonyyeHHble pesyJIbTaTbI yKasbiBaloT Ha Goslee CHbHOe TOAKUCHeHHE PH 
TBOPOB, a CJICOBATEIbHO HW Ha OOMbILyIO aCOpOUMIo KaTHOHOB Ip COMpHE 
HOBCHHH MX C CHJIMKareseM, MpesBapHTeNbHO acopOupoBaBlINM BOOpO, 
CpaBHeHHto C aycopOunel KaTHOHOB Ha OObIdHOM cHsIHKarene. 4 

AnaJIOrM4uble ONbITH! Obl MpOBeAeHbI c KBapliem. Ha KBapwe Oplia “OCy! 
CTBUIeHa aCOPOUHA pasHbIX KOJIMYeCTB BOROpoga. Ha KBapue Ne 2 6pi0 ase 
OuposaHo 1,6 - 10° r-sKB/r Bogopoga, Ha KBapue Ne 3 6,71-1075 ra 
Bowopoya, Ha KBapye Ne 1 Bogopoy ne aycop6uposanca. Onnitst mpoBo,usH 
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q KBaplla, K KOTOpOMy mpHOaBuanocb 10 ma pactBopos NaCl, KCl, CaCle, 
’ 2. 

Bce pactsoppl Oblwiw noAKUceHbI Wo pH 5,4 — 5,9. Ancopounis KATHOHOB Hc- 
OBasaCb U3 pacTBOpOB pasHolt KOHMeHTpalnH oT 0,05 qo 0,5 x. PesyubpTatpl 
€peHHH IipeAcTaBJenbl B TaO. 2 *. 


a puc. | NpHBeyeHbI aHHbIe 10 TaoOnunma 2 
}{CHMOCTH KOJIHYeCTBa ajlcopOupo- 


HbIX KATHOHOB Ha KBapue Ne 3 or a 
MleHTpauuH pactBopa. Ilo BemH- — dnexrposur u ero aes 
ge acopOunH KaTHOHBI pacnosa- Boe Caden grea 
Tes B pay Batt >Catt >Kat> Ne 4 No 2 Ne 3 
a. 
Pe3yJIbTaTbl, IOJIyYeHHbIe C KBap- 
, TAKKE YKa3bIBaloT Ha Contaye Vo en ; ae aie rae 
OpOuwio KaTHOHOB Mp HaNHYHH NaCl 0,05, 5,81 | 566 5,45. 
TO MOBePpXHOCTH AaKTHBHOrO ag- KC10,5 4 5,40 | 5,24 | 5,10 | 4,62 
SupoBanoro Bosopona. KCl 0,1 4 5,59 | 5,47 | 5,28 | 4,93. 
pH COMpukocHOBeHHN cHsIuKa- Oe ae one Sarl a purities 
,» HPeIBapHTeNbHO acopOupo- CaCl, 01 x 5,76 | 5°67 | 5144 | 4764 
ero BOWOpOJ, Cc pacTBopaMH CaCl, 0,05 x 5,91 | 5,76 | 5,59 | 5,05 
(HOKHCION pTyTH vu Megu, Opin BaCl 0,5 4 9,48 | 5,08 | 4,83 | 4,14 
aPYXKeHbl ABJIGCHHA, CXOJHbIC C eer es a oes 347 hae 


JUOLABLUHMUCA TIpH COMpHKOCHO- 
H 9TOrO acop6eHTa{c a30THO- 
bIM pacTBOpoM cepedpa. IIpH conpukocHoBeHHH cHIMKarela, aycop6u- 
aBlIero BOAOPON, C AS0THOKHCJILIM paCTBOPOM PTYTH TakxKe HabsoaeTca M0- 
HeHHE CHJIMKareid. OWHako C TeYeHHeM BPCMeHH CHJMKareslb BHOBb OGecIBe- 
unBaetca. C. I]. Ornepa WoKa3ala, YTO NpH conpH- 
KOCHOBCHHH CHIMKAaresa, alCOpOuNpoBaBlero BOAOPOR 
B komHuecTBe 8 - 10 6r-9KB/T, C BOJHBIM PacTBOPOM 
HHTpata Me OH OKpallHBaeTCA B KeJITO-KOPHyHe- 
BbI WBeT, WpH 3TOM pH BogHOoro pacTBOpa H3MeHs- 
Jiacb oT 4,74 yo 4,06. Okpacka cuuMKarela, OOyCJIOB- 
JICHHAaA MeTaJIJIH4eCKOH Mefbio, TaK Ke Kak H B Mmpe- 
Jibltyulem clydae, co BpemMeHem ucyesaer. IIpu co- 
IIPHKOCHOBeHHH CHJIMKarejif, acopOupoBapuero 
4,8-10°-5r-9KB/r BO,Oopoqa Cc BOJHBIM pacTBO- 
POM HUTpata MeqH MpOHCXOAMJIO NOUeEPHEHHE CHJINKA- 
rea. KomuuecTBO BOCCTaHOBJICHHOH MeM, ompese- 
JIGHHOe@ MeTOJOM THTPOBaHHA, OKa3aJIOCb PaBHbIM 
| 1. 1 — NaCl: 2—KCl: 2,1-10°-° r-akB/r. OfHaKO HM B 9STOM Cy4ae Cc Tede- 

CaCle: 4-=BaCl  HHeM BpeMeHH OKpacka CHJIMKareA UCuesama. 

“ g Ha6moyaempie 3fecb yBeIMYeHHA aycopOunuH Ka- 
. THOHOB B IIPHCYTCTBHM aAKTHBHpOBaHHOrO ajlcopOupo- 
HOFO BOJOPOa, MO-BHAMMOMY, CBA3AHbI C H3MCHEHHEM 3apsxAa MOBepXHOCTH 
(0 3a CueT HaIMUHA Ha MOBepXHOCTH CHMKarena BOMOpoga, HOO 3a cueT 
ocTaTKa KHCJOpofa B pellieTKe CHIHKareyiA, BOSHHKAaBINerO IPH MpokaJHn- 
uu CHIMKareaA B BOOpose. 
Wenenua, Ha6sOaemMble TIpH COMPHMKOCHOBeHHM CHJHKareJA C HATpaTaMy 
1TH MW Me, MOMKHO OCObACHHTb TEM, UTO BOMOPOL, aj[cOopOMpOBaHHbI Ha T0- 
XHOCTH CHJIMKaresin, HAXOMMTCA*B AKTHBHOM COCTOAHHH HU cmoco6eH BoccTa- 
JIMBaTb MOHbI PTYTH H Mequ. Takyto Ke pOJIb MOMKET HIpPaTb B 9TOM CJIyyae 
JocTaTOK Kucopoxa. BpiesenHble HaMOBEpXHOCTH CHMKAaTeA PTYTb HI 
‘b, HOBHHMOMY, OKUCJIAIOTCA KHCJIOPOJOM BO3yXa WM 9TO IPHBOAMT K UCUes- 


iq 


eCHHIO OKpalluHBaHHis. 
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Kak MuHe HeaBHO 6p10 cooémeno, P. X. Bypmretin u [. M. [lonosor Opp 
TIpoBeyeHbI ONBITHI C CHIMKareseM, MpMPOTOBJICHHBIM H3 9THIOBOFO Supa K 
HeBoli KucnoTHI: B Stom culy4ae Oblula OOHApYy2KeHa OMUHAKOBaA acopOuMA Kaq| 
HOB Ha OO€3raxKeCHHOM CHJIMKaresle M Ha CHJIMKaredie, MOFIOTHBINEM BOMOPOy 
BbICOKOM TeMnepatype: Ha stux aycopOeHTax He HadmoaslOcb Tak»Ke moyue 
HMA B MPHCyTCTBHM as0THOKUCOrO cepeOpa. Takum OOpasom, NIpoTeKaHue Of 
CaHHbIX BbIIMe PeaKkI[Mli CBA3AHO, O-BUAMMOMY, C HasHuveM MpuMecei B IPMN 
HeHHOM MHOW Tpenapate. BriicHeHve IpHpoObl IPHMeceH, BJIMAIOWULUX Ha PHf 
JMTHYECKY!O aCOPOUMIO B UPHCyTCTBHH BOROposa, TpeOyer abHehWero uc 
OBaHuA. 2 | 

B 3akmouveHue, IpHHOUly riy6oky1o 6iarolapHoer akay. A. H. Opyil 
wu upop. P. X. Bypwrevn 3a o6cyxenne paoorTrl. 


TlocrynHuio 


_Tomexnit We a a de ee YHHBepcHuTer “ 
23 XI 1955m 


um. B. B. KytOpmesa 


UMTHPOBAHHAA JIMTEPATYPA 


1ylMat#aaHoBcKaa, KOX, 6, 8, 1111 (1935). 2 Jl. Mat aaHoBeR 
DKOX, 11, 2,277 (1938). 2 B. Bruns, A. Frimtki a, Zs) Pinys> Cheneanas 
(1929); A. Frumkin, Koll-Zs., 51, 123 (1930); C. letpos,.P. By pmo 
fy Kuceme sa, (KOX, 13,3) 1156 (1939): q 


Hornage Akagemun nayr CCCP 
1956. Tom 141, NM 3 


PHSHYECKAA XHMHA 
# 


K. H. POSEHTAJIb ux B. H. BECEJIOBCKHH 


V4UEHWE MEXAHH3MA 3QJIEKTPOXHMHYECKOLO  BbIEJIEHHA 
CUIOPOJA HA NJIATHHOBOM JJIEKTPOAE C MOMOLIbIO H30TONA 
. KHCJIOPOA 018 


(ITpedcmaeaeno axademuxom A. H. ®pymkuxeim 21 IV 1956) 


€3 nawmx padotax Opin pasBHTbI TeopeTHYecKHe MpescTaBseHusa 06 yuacTHH 
2PXHOCTHDIX KHCJIOPOMHBIX COEMMHEHHH, OOpasyIOUMXCH Ha IJIEKTPOLe B Mpo- 
S:e aHOAHOH NOMAPH38alHH, B PeaKUMAX JIEKTPOXHMHYECKOTO BbIJeJICHHA KHC- 
Soya (*,*), dorosmekTpoxumMuyeckux mponeccax (?) H peakuHaAX aHOJHOrO 
cnenus (4). IIpamoe nogTBepxeHHe STHX I1peACTaBNeHH MOET ObITb OCy- 
TBJICHO IIPH MOMOLLM MeTOa MCUCHbIX ATOMOB C IPHMeHEHHEM H30TONA KHC- 


1B qaHHon paboTte Oplia MocTaBmeHa 3aflaua, HCHOMb3yA MeTO] MeYeHBIX aTO- 
i}, BLIACHHTb POJIb MOBCPXHOCTHBIX KHCJIOPOMHbIX COCJHHECHHH MaTHHbI B peak- 
|) SCKTPOXUMHYeCKOPO BEIAeMeHHA KuCIOpoRa. Mazea mpuMeHeHuA ZTOrO Me- 
fA 3aKIOUaeTCA B TOM, UTO KHCJOPO MOBEPXHOCTHHIX COCAMHEHHHM MaTHHBI 
HveuaeTCA» H30TOIOM KHcmoposa O18, 3arem ero NOABJIeHHe (UKCHpyetca pu 
jM3e MepBLIX NOPUNH ras00OpasHoro KuCIOpOa IICKTPOXHMHYeCKH BbIJe- 
JHOTO Ha STOM SJIEKTPOJe IPH IICKTPOMH3e PacTBOpPOB, He OOCralleHHbIX H30- 
OM KucmOpoya O}8. . 

‘Ham we yJaslocb 10Ka HCCIeOBaTb peakUMio OOMeHa Mex Jy KHMCJIOPOAHBIMH 
/MaMM BOJbI H TOBEPXHOCTHbIMH KHCJIOPOAHbIMH COeCAHHECHHAMH TJlaTHHb! W3- 
JOTCYTCTBUA OcTaTOUHO OOoTraljeHHOH KucMOpoyomM O}* Boypl. OqHaKo, Kak 
(HO H3 IIPHBeCHHbIX HW2Ke 9KCICPHMeCHTAJIbHbIX JAHHbIX, CKOPOCTb 9JIeKTPO- 
emMuecKOTO Tpolecca OKa3aslacb 3HaYHTeIbHO OObUIe CKOpOCTH peakKIUHH 
leHa, UTO JaJIO BO3MOXKHOCTb MPOBeCTH HaCTOAINee HCCeAOBaHue. 

|} Hwxe u3uaraiorca JJaHHble 00 yuacTHH NOBepXHOCTHBIX KHCJIOPOAHBIX COeqH- 
(MH WwiaTHubl, oOpasyromluxca mpu moTenuvanax 0,8—1,2 B (tuna PtO) u 
—1,5 Bs (runa PtO[O],) B peakuHu 9NeKTPpOXHMMYECKOTO BbIJeeCHHA KUCIO- 
(a. 

UcnsiryembiM 31eKTpoqOM CiyKa MwlaTHHupoBanHasd Pt cerka, BuMMaA 
sepXHOCTb KOTOpOH Obiia paBHa 48 cm?. J[ia OW€HKH HCTHHHOM MOBepXHOCTH 
KTpOa Obl HalieH KOSPHUMEHT pasBUTHA NOBepXHOCTH Nocse MaTHHU- 
3aHHA MyTeM H3MepeHHA EMKOCTH TvlaqKOH M 3aTeM MWaTHHMpoBanHONK Pt 
BONOKU, B3ATOH u3 Pt cerku. BenuynHa STOTO KOSPPMUMeHTa OKa3zasacb 
3Hol 500. Takum 06pa30M, HCTHHHad MOBepXHOCTb HCceyeMoro sNeKTposa 
jla paBHa mpHOuusuTembHO 24 - 10% cm”. 

Tlepex onpirom 9mekTpox KaTOHO moOmapusoBasica B pacTBope 1NH2SO,, 
‘eM TIPOMBIBaJICA OHAMCTHIMpOBaHHOM BOAOM M CYyLIMJICH B BakyyMe, mocie 
‘O TOMellasICA B TPeXSICKTPOAHYIO AYeliky, HanouHeHHy!0 | H HeSO,, o60- 
HHO H30TONOM KucmOpogya O18. OGbem pacTBopa B aHOJHOM IIpocTpaHcTBe 
mpeppuuas 3—4 cm*. [lepey onpiroM pacTBop HacbiliaicA a3OTOM, a HCIIbITye- 
i IEKTPOA KaTOHO NOMAPMSOBAJICA BA BOCCTAHOBJCHUA MMeIOMXcH Ha 
 TOBEPXHOCTHHIX KUCOpOAHbIX coequHeHuH. [loqroropsieHHblli TakuM OOpa- 
{ XNEKTPON MOABeprasica AHOMHON MOMAPM3alHH IPH MOCTOAHHOM MOTeHIMase 
eyenue 5—6 uacos. B KaxKJIOM OTJeJIbHOM OMbITe NOTeHIMaJIbI NOMAPH3alHH 
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Obl COOTBETCTBeEHHO paBHbl 0,9; 1,2 uv 1,8—1,9 B. [lapamnenbHo B anauo 
Hol auelike pacrBop oOpmHo | 4 H2SO, HacbiltjaicaA a30TOM, a aMIIyJIbl, Ty 
HasHayeHHBle JIA oTOopa mpoO ras0oOpasHoro KucMOpoa, o6e3raxkKuBal 
B BaKyyMe. : | 
Tloce npekpallleHHA aHOJHOH MOMApMsal\MU UCIbITYeMbIM SJIEKTPOA Bbih 
Masica U3 @UeLKH, ObICTpO H THaTeNbHO MpOMbIBasICA B NpOTOYHOH OMAMCTY 
JIMpOBaHHOM Boe, CYMMICA B BaKYYMe JIM JONOAHHTEMbHO TIPOMBIBAJICA Pil 
TBOpOM O6pIUHOK | x HeSO, u MoMellasica B aTMOCHepe a30Ta BO BTOPY!O Auqy 
Ky, IPHUeM aHOAHble NOTEHMMasIbI SEKTPOAa Oe3 NOAAPH3AaILMH COOTBETCTBER 
papusasmucb 0,9; 1,2 uw 1,4—1,5 B. Ha snextpoje Bbifenscs ra3000pa3ublit 
jlopox mpH moTrenunanax 1,8—1,9 B, nepBble MOopuMA koTOporO coOupa 
Hal pacTBopoM B OOpeme 0,5 cm? mpH aTMocdepHOM AaBJIeHHH H 3aTeM TEP 
BIIMBAIMCb B AMINYJIbI, IpeBapuTeIbHO OGesraxKeHHble B Bakyyme. IIpu sTUX4 
yCOBMAX OTOMpasach CTaHAapTHaa Mpoba rasooOpasHoro Kucopoga. Amnyy 
c mpoOaMu KuCMOpoa aHaJIM3HpOBaMCb Ha Macc-cmeKTpoMeTpe THNa JIM 
MOCTpOeCHHOM B Ja6opaTOpuM aqcopOlUHOHHEIX Mpomeccos Musnko-xUMUYeCKG 
wucTuTyTa uM. JI. 1. Kapnosa. Tounoctb anausa coctapnana 1—2% . Pesyyj 
TaTbI OMbITOB MmpeycTaBseHbl B Tabs. |. 


Taobuuna ft 


Copepxanne O18 B hiss 

9 B BOJb- | npo6ax rasoo6pasHoro |2 Xo 

Coneprxa- | "3" 5. 605 ce TORS 

3 Hue O% B | nonapusa- ROB 

2 H20, Jy | wan anexr- 1 2 3 x Ss 

2 pon S32 
1 Ae 0,9 0,200} — — | 0,201 
2 iy 0,9 0,197; — — | 0.197 
3 41,2 1,2 0,198); — — | 0,197 
4 1,8 12 0,198) — — | 0,195 
b) 1,2 1.59 0,245) 0,240 |0,216| 0,197 
6 ikoys 1,46 |0,2385)0,225/0,185) 0,185 
7 ie 1,47 |0,240/0,215/0,198 | 0,199 
8 1,8 so) 0, 362 | 0,278 | 0,236 | 0,204 
9 1,8 1,5 0,340 | 0,285) 0,245 | 0,201 
10 1,8 1,45 |0,286| 0,250] 0,243} 0,201 


V3 ra6n. 1 BuqHO, 4TO H30TON KHCNOpoza Ol, BBeeHHbIM B NOBepxH¢ 
Hble OKHCJIbI TWwIaTHHbl Up moTenwHanax 1,8—1,9 B, o6HapyxuBaeTcH Mé 
CneKTPOMeTPHYeCKH B NepBLIX NOPUNAX KHCMOPONa, BbIeICHHOFO Ha SICKTPO! 
Mp MocNeLyIouleM SeKTpOH3e B pacTBope OOprHOH 1 x H2SQ,. | 

Tlonyuenuble JaHHble MO3BONAIOT CleNaTb IpeqBapuTesbHOe 3aKIOUeHHe} 
yuacTHH BbICIUHX KHCJIOPOAHbIX COeqHHEHHH MsaTuHE! PtO[O],, coo6uraroml 
10 BHIKIIOYCHHH + MOMApH3allMH NOTeHIHa SIeKTPOAy, paBHbili 1,4—1,5 
B peaKIHH QJIEKTPOXHMMYeCKOrO BBIeeCHHA KHCMOpOAa Ha W1aTHHe. 

TlopepxHocTHble KHCJIOpOAHble COeAHHEHHA TwaTHHbI, OOpasoBaHHEle TF 
motentvastax 0,8—1,2 B, no0-BuyuMOMy, He IpHHAMaroT yYacTHA B HCCIeyyeMe 
mpolecce, Tak Kak TepBble NOPUMH KHCMOpOfa, COOpanuble B TeX 2Ke YCROBUH 
He COMepKaT H3ObITKa KHCOpoya O!* no OTHOMeHMIO K CTaH,apTHOH Mpooe 

Takum OOpa30M, Ha OCHOBaHHH MOJYYeHHbIX SKCIeEPHMeHTAaIbHbIX pesyi 
TaTOB MOXKHO MHONaraTb, YTO ZCKTPOXHMHYeCKOe BbIeTeHHe KUCTOpOsa | 
Pt anexTpoye uyeT 10 cxeme: 


Pt-PtO [0] + H,O > Pt-PtO + O, + 2H+ +4 2e. 


5 
CormacHo 9TO CxeMe, B NepBbIX NOPLHAX KHCOpOfa, BbIeNeHHOrO Ha Pt il 
poe, B NOBEPXHOCTb KOTOPOTO ObINO BBEAeHO ONPefeMeHHOe KONHUeCTBO H30F 
lla KucTOposa O}8, JomKHa CosepxKaTeen 0 Kpalinel Mepe NosoBHHa SToro K 
AMMeCTBAa, TAK Kak B MpOllecce BbIAeMCHHA KHCMOPOfa YUACTBYIOT Kak TIOBED 
HOCTHBIE KMCJIOPOAHbIC ATOMBI, TAK H KHCNOPOHbIe ATOMbI BOI. Ec cunrat 
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IOBEPXHOCTb HJaTHHHPOBaHHOrO Pt s7eKTpOJa NOKPbITa MOHOCJIOEM KHCJIO- 
.(), MoxkHO, HCXOJA H3 NOMYYeHHBIX JaHHbIX HM 3Had HCTHHHYIO TOBepx- 
5 HCIbITYeMOrO SJIEKTPOJa, BLIYHCJIHTb B Me€PBOM MpHOJIHKeHHH OTHOMeHHE 
a aTOMOB KHcIOposa O!8, BBeeHHbIX B TOBEPXHOCTHbI€ OKHCJIbI MATH, 
cy ATOMOB KuCOpoga O'8, HalieHHbIX B MepBbIX NOPUNAX ra3s006pa3sHoro 

poga. Mpi 1pou3Besmu Tako pacuet uA OnbiToB c H2O, o6orameHHoli 430- 
M Kucmopoga O!8 na 1,8% HW Halwa, YTO 9TO OTHOMeHHE paBHo ~ 6—7. 
[ua MOMHOrO aHasu3a MOMYYeHHDIX pe3yJbTATOB HeOOXOAUMO HCCIeOBATb 
CTb peak OOMeHA MEXKy KHCOPOAHbIMH ATOMAMH BOJbI UM MOBepXHOCT- 
1 KHCJIOPOAHbIMH ATOMaMH aHOHO MOMApH30BaHHOro Pt smekTpoya, Pa- 
B 9TOM HallpaBJIeHHH MpoyosmKaercs. 


Hay 4Ho-ncceqoBaTeIbcKHit Ilocrynuio 


YH3HKO-XHMHY4eCKHH + HHCTHTYT 5 VI 1956 
uM. JI. 4. Kapmosa ° 


UMTHPOBAHHAA JIMTEPATYPA 


mM: bopucospa, B. Hw. BecenoscKkunh, PROX, 27, 1198 41953): 
M. aHuHa, .T. H. Bopucosa, UH. WU. Sadtkuiuga, KOX, 28, 785 


E : 
iD, ° BB. MW. Tuu3z6ypr, B. HW. BecenoBcKuHK, KML 24, 366 (1950), 
mw PosenTans, ‘BB. HM. Becenonexkuh, MKOX, 27, 1163 (1953), 
DT. O6pyuesa, KK@OX, 26, 1448 (1952), 
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~~ Jloxnnxagn Akawfemun Hayk CCCP 
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PH3HYECKAA XHM1 


C. C. YPA3O0BCKHM u TM. A. YEPHABCKHA 


OB OCOBEHHOCTAX B TEMMEPATYPHOM 3ABHCHMOCTH BA3KOC 
MEPEOXJIASKAEHHbIX )KAKOCTEM 


(IT pedcmaeaeno akademurom IT. A. Pe6undepom 21 VII 1956) 


TemmepaTypHOH 3aBHCHMOCTH BASKOCTH %KHKOCTeH MOCBAIeHO OFpOM 
KOJIMYeCTBO HCCIeMOBaHHH. OgHako JIMIb HEMHOrMe H3 HAX 3aXBaTbIBalOT 
HacTh MepeoxsaxkeHHoro coctrosHHd. UToO xe KacaeTca MCCJIeOBAHHE, 3aTpa 
BalOUMX BOMNpOC O HapyMIeHHM HelIpepbIBHOCTH B TeMMepaTYPHOHM 3aBHCHMO 
BA3KOCTH, TO TAKOBbIe H3BECTHH! JIMINb KaK €(MHHUYHbIe AIA OONIacTeH Nepexogs 
HOPMaJIbHOrO K MepeOXslaxKeCHHOMY COCTOAHHW. 

Hanwune mpepbiBucTocTH BxA3KHX CBOHCTB B NepeoxJlaKTeHHOH KUKO 
BlepBble Opiio0 O6HapyxeHo A. JleonTbeBori (1), KOTOpad NOKa3aa, YTO AIA f 
IaBsIeHHOH OypbI B TOUKe MNaBIeHHA HaGMofaeTCA CYMECTBCHHbIM H3JIOM X 
slorapuipMa BASKOCTH B @yHKuUMN Temmepatypbl. Ilo3xxe K. Pamalia (7), mogp 
HO H3YY4MBUIMK pa3IM4Hble AHOMaIMH BASKOCTH MaCeJl, TaK%Ke yCTaHOBM Ha 
ue H3JIOMOB B TeEMMepaTYPHOH 3aBHCHMOCTH BASKOCTH JIA HEKOTOPbIX Hed 
HbIX (paKUH, H-lrenTaHa U MepeoxsaxXAeCHHOH TOKO3bI. Tako xe addext ¢ 
oOHapyxKeH JIA pxAa opranMyeckux BeulecTB JloqqoM u ero coTPyAHHKaMu 
[puxpyyz u Mapreu (4), Takxxe ycTaHOBMBIIMe MpepbIBHCTOCTb BA3KHX CBOH 
JIA PpaCIaBOB KOMIMJICKCHBIX COeHHEHHH TpexTopuctoro Oopa c yKCYCHOH k 
JOTOH HW e€€ NPOH3BOAHBIMH, YKa3bIBaIOT, UTO TaKHe %Ke IpPPeKTbI MOXKHO OO 
PyXHTb HM 10 paHee ONyOJHKOBaHHbIM JaHHbIM HEKOTOPbIX HCCIeOBaHHH, e 
IIpeACTaBJIATb UX B MOrapHMuyecKOM MacultTaOe. Tora, Kak 3TO MOXKHO BUIE 
HallpHMep, JIA BASKOCTH BOJbI NO WaHHbIM TexHuyeckoH ONWHKIONeAMH, 
CIeqHHe Tpecrasatca JBYMA MpAMbIMH JIMHHAMM, TepeCeKalolluMuca 1 
TemMnepatType MlaBseHua. 

TakuM oOpa30M, HaJH4Mve IIpepbIBHCTOCTH BASKHX CBOMCTB XHKOCTEH } 
mepexoje OT HOPMAJIbHOFO B IlepeOXaKMCHHOe COCTOAHHE MOXKHO CUNTATh ye 
HOBJICHHBIM. CylleCTBOBaHuie %Ke [Pyrux cuyyaeB HapylleHHA HeMpepHIBHOC 
CBA3aHHBIX C MHbIMH (asOBbIMH IIpeBpalleHHAMH, HallpHMep MOJHMMOpHbIMH. 
MOCIe€(HeErO BPCEMCHH ABHO He yCcTaHaBJHBao0cb. M3BecTHO JIMUIb OJHO UCCAE 
BaHHe, CBHJCTeIbCTBYIONee O HaNMYHH MpePbIBHOCTH BA3KMX CBOMCTB ef 
XJlaKCHHBIX KUAKOCTeH IPH TeMMepaTypax, COOTBETCTBYIOWIMX HX TOUKAaM | 
JIMMOpPHOrO peBpalleHusA B TBepAbIX tbasax. B. Cnapauckult (°), OCHOBBIBA 
Ha mpeqnonoxenun H. Tynumna u YU. lpe6enmkopa 0 BosMoxHOCTH Cyuy 
BOBAHHA Pa3JIHUHbIX aJOTPONHBIX MOAMPUKALHH HEKOTOPbIX %KUAKOCTEH, | 
TaJIcd YCTAHOBHTb HaJIMuMe MpepbIBHCTOCTH B TemMMepaTypHOH 3aBHCHMCc 
BASKOCTH M€peCOXMAXKMCHHbIX CalOJla H HEKOTOPbIX MHMHepabHbIx comeli. C 
AYeT, OMHaKO, YKa3aTb, UTO B STOM MCCIEOBAHHN, OYBHAHO BBUyY HesHayHTE 
HOCTH OOHAPyXKeHHbIX sipheKToB, He JaeTca rpatbukKa nepBoobpa3uolt pyHK 
BASKOCTb — TeMMepaTypa, a MPMBOAATCA aHHble BTOPHYHO rpaduyeckow 
paoorku B PyHKWMOHaIbHOH wkane Mpsuu. Cyqa m0 3TuM JaHHbM, y uccne 
BaHHbIX BeMeCTB HaOJOAalOTCA AHOMAJIMH BASKOCTH BOWIM3H TeMneparTyp, Ci 
BETCTBYIOMMX TOUKAM NOJIMMOpHOrO MpeBpalleHuA UX B KPUCTanmMyecKOn 
K coxaJieHHio, IIpHBeeHHbIe PpapUKU He MO3BOMALOT CYT HH 06 HCTH 
BeJIMUHHE, HA O XapakTepe 3THX aHOMaINE. | 
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§ Heqasyo Hamu (°) 6b0 mpopeyeno nuccmeqoBanne TeMMepaTypHOH 3aBHucH- 
7H BASKOCTH PAA OPraHnyecKHX BEMLECTB C IesbIO NOATBEPACHUA CYyMEcT- 
HAHA MOCKYJIAPHO-MOJMMOpHIX Ipeppamenult B KUAKOH chase. IIpu stom 
G10 YCTAHOBMNeHO HaJIMYHe 3aMeTHbIX OTKJIOHCHHH OT HOPMaJIbHOTO xojla PyHK- 


4 Yutyn Li, ae 6C Ay 


y 
otf Garanreneesesespenannnnn 


Puc. 1. Cxema mpHOopa Ama aBTromMaTHyecKoro H3MepeHHA BASKOCTH 


4 BASKOCTb — TeMMepaTypa Kak B TOUKAX IJIaBJIGHHA, TAK H B TOUKAX, COOT- 
CTBYIOIWMX TeMIepaTypaM IipeBpalleHua WIN WwaBsIeHHA MeTAaCTaOHJIbHbIx 


3 JIA MOHOTPOTHO-TOMMOpHBIX Be- 
CTB B lepeOXJIa2xKJCHHO-*KHAKOM CO- 
oaHuM. IIpapya, xapaKTtep u kouH- 
°TBCHHaA OWeHKa 3THX OTKJIOHeEHHE 
-3a HeJOCTATOUHOH YYBCTBHTeJIbHOCTH 
BIUHOH METOJHKH, IPHMeHAeMOH JIA 
Me€peHHA BA3KOCTH, He ObIH OKOH- 
TebHO yTouHeHpl. [lostomy It OKOH- 
TeJIbHOrO pelleHHA MOCTaBJeHHON 
aun Oblio0 mpesmpHHaATO cHcTeMa- 
yeckoe HCCyIeqOBaHHe TemleparypHoK 
BHCHMOCTH BA3KOCTH pxa BeLIeCTB 
MpOBepKOH MOJYYeHHBIX aHHbIX JIA 
-KOTOPbIX H3 HHX Ha IpeWM3HOHHOL 
\TaHOBKe C OOBeEKTHBHbIM OTCYCTOM 
yCMeCHH HCTeYeHHSA. 

YcTaHOBKa JIA W3MePpeHHA BA3KO- 
‘M, CXeMaTHUeCKH H300paxKeHHad Ha 
ic. 1, mpegqcTaBiana coOoH coueraHne 
JTOSMEKTPHIeECKOLO JaTuHnKa, CHaO*KeH- 
TO JIAMMOBbIMM YCHJIHTeIAMH, C 4yB- 
‘BUTEJIbHbIM pee BpemMenu. Ha xpouo- 
oTpe (PUKCHPOBaJICA MPOMeXKYTOK Bpe- 
2HH Me@xKJyY MOMeHTaMH lepeceyeHns 
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Puc. 2. TemnepatypHad 3aBHCHMOCTb BA3- 
KOCTH MeHTOVIA 


ueli CBeTa MCHHCKOM KHJKOCTH IPH MpOXOKAeCHHM e10 KalMJJIAPHOH 4acTH 
icko3uMetpa. Orcuer BpeMeHH HCTeYeHHA OCYIMIECTBAAJICH C TOUHOCTbIO NO 
01 cex. Temnepatypa B TepMmocTaTe MofyepxKuBalacb c TouHOcTHIO 0,01". 
PH STHX YCOBMAX pacxO*KeHHA MeXxKy OTACbHbIMH USMCPeCHHAMH BpeMeHH 
cTeueHHaA He ipeBbliuamtu 0,03 cex. IInornocrb, HeoOxo_umMaa fist pacueta 
aPHUMeHTa BA3KOCTH, H3MepAacb MPH MOMOMM MHKHOMeTpa C TOUHOCTHIO 
» 10-® r, a Takxe MeTOJOM THApocTaTHyecKOro B3BelUMBAaHHA. 
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Ucceqopanuio ObiIv HOLBeEprHyTbl: alleTo:eHOH, OeH30*PeHOH , MCHTOU, Casio, 
(beHou, O-XMOpeHON, O-HUTPOeHo, N-TOMYHAMH U runocyap@uT. M3 wux ay 
TOeHOH, N-TOMYHAMH MW TMMOCyAbHUT SHAHTHOTPONHO NOJHMOp@Hb!, PeHOI - 
He O61aaeT NOJIMMOp(u3MOM B HCC Je OBaHHOM HHTepBawe TeMMepartyp, a Octal 
HbIe TATb BelleCTB — MOHOTponmHO nomHMopdubl. Bce OHH MOCNe THAaTeIb 
OUMCTKH OGsMaaIH JOBOMbHO XOPOIeH CMOCOOHOCTbWO K NepeoxJaxKeHHO, W 
NO3BO/IAIO HPOH3BOAUTb H3MepeHHA B OOMACTH HX MOMMMOPHHbIX NpeBpallleny) 

Tomy uenuple JaHHble, ipeqCTaBseHHble rpapuyecku B Bue PyHkunH Igy (1/7 
XOPOLIO YKMaMbIBaIOTCH Ha IPAMBIX, MepeceKaIOMMXCA BOMM3H TOUeK MMaBJIeHy 
HM MOMMOp*HEIX IpespanleHult c pasMHuHOH KPyTHSHOH, BCe BOspacTalomlen| 
o6lacTH HH3KOTeMMepaTYpHbIX cas (puc. 2). 

Jina KouMuecTBeHHOM OLeHKM BeMYHHbI H3JIOMOB Ha rpapukax B ykKa3a 
HbIX KOOPAMHAaTaXx ONpeWeNANHCh 3HAYCHHA YIIOBbIX KOSPPUUMEHTOB OTPe3Ke 
norapHMHYeCKHX TIPAMbIX, COBMaaloulHx c BeTMYHHOH E B ypaBHeHHH: 


E|RT 
n= Ab ’ 


KOTOPOH, KaK M3BeCTHO, IpHAaeTCA CMbICI SHEPrHM AKTHBAILMH Mporecca oa 
Koro Teyeuua. Kpome toro, ompeseiaiacb KoHcTaHta C B ypaBHeHun Baan 
ckoro: 


V=o-+ Cg, 


rye V — yyembHpiit oOObem, gy — TeKy4ecTb, » H C — KOHCTaHTbI. PesybTa 
STHX OMpeeeHH JIA OOMbINMHCTBA MCCeOBAHHbIX HAaMH MOHOTPONHO MOd 
MOp(HbIX BellecTB MpHBeeHbI B Tad. 1. Uro we KacaeTCH SHAHTHOTPONHH 
BeleCTB, TO MOCKOJIbKY JIA HHX HaGJOAalOTCA H3JIOMbI TOJIbKO B TOUKAX Ma 
JICHHA, KaK STO BUAHO Ha IpHMepe alleTopeHoua, OHH B TaOMUe He IPHBOLATC 

V3 aHHprx Ta6m. | BUAHO, UTO SHEPMA AKTMBAIMU BASKOFO TeYeHHA 4 
MB OCOGeHHOCTH KOHcTaHTa BayuncKkoro C, KoTOpad XapakTepu3yeT BeHUA 


Ta6Ouuna 1 


Beujectso wn | 7: WaaBu. | |, E Tloppimenue| Kouerantalry 
ero moan | roms ES | rewmepary | xaaiwon | Eq ® % [DemncKorol“C' y 
Bensodpenou 
a 48,5 | 59,0—49,2 6,18 _ 0,143 = 
6B ~46 49 ,2—32,0 (HeJIHHeHHad 3aBHCHMOCTb) 
7 26,5 | 32,0—27,0 8,23 33,2 0,160 41,6 
3 19,0 <2+;0 $520 49,6 0,193 70,8 
| (npH 24° KpucTamusyertca) 
Mento («) 
} 24,9 48 ,5—42,6 | 12,35 — 0,184 — | 
6 35,5 142,6--36,0 | 43,22 7,0 0,224 20,4 | 
yA) 36 ,0—32,0 | 14,77 19,5 0,302 64,1 | 
) 31,5 (HuxKe 32° KpHcTamH3yeTca) 
Canon 
a 42,0 45 ,0—42,0 8,05 | — | 0,114 | = 
B 38,8 42,,0—34,2 (HeIHHeliHad 3aBHCHMOCTb) 
Y 28,5 34,2—28 ,8 9,98 23,9 0,160 40,4 
8 20,45. (228,823 6 11a? 38,1 0,179 57,0 
23 ,6—20,7 12,02 49,3 <25,6 95 ,6 
220; 7 12,26 52,3 0; 228 
(npn 18,6° Kpucranausyercs) | | 
| 
AnetodeHou 19,6 | >19,6 | aye | = 0,077 a : 
“ap 16,8 <i19),.6 3,08 10,16 | 10,079 Zab 
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\HHYHOFO OObeMa TeYEHHS, JOBOJIbHO CYIECTBEHHO. BOSpacTalor pH nepexoje 
@HOpMaIbHOrO XHAKOFO COCTOAHHA K MepeOxJaxKeHHOMY He Jlasiee — K 06- 
}TAM, COOTBETCTBYIOINMM PactaBaM HH3KOTeMHepaTypHEIX (ha3 MOHOTPOMHO- 
MWMMOp@HIX BellecTB. ITH (bakTbI CBUAETEIbCTBYIOT O TOM, YTO MKUAKOCTH 
MepeOXMaKNCHHOM COCTOAHHM OOJaaloT HHOM CTPyKTYpoii, YeM BbILIe TOUKH 
MABNEHHA; JIA ITOH CTPyKTypbl XapaKTepHb! Goee yKpyNHeHHbIe arperathl 
NeKy JI, IpHuem Tem Oovlee KpynHble, YeM Goulee HHSKOTeMMepaTypHOH MOjUCpH- 
IMM COOTBETCTByeT JaHHad OOacTh %XuAKOrO cocrosHuA. EcrecrBeHHo, UTO 
WPHeprHA aKTHBalHH, KOTOPaA OKHAa ObITb OTHECeHA K eMHHUHON macce, 
PeHOCAIeH MOMeHT KONMUeCTBA ABHXKEHMA arperaTos, IPH 9TOM Tak2Ke COOT- 
°CTBCHHO YBeJIHYHBAaeTCA. 
YkKpynHeHHA EAHHAIHOFO OObeMa BASKOFO TeYeHHA XKUKOCTeH B Nepeoxsax- 
@1HbIX (pasax He CefyeT, KOHCYHO, MOHHMATb B CMbICIe NOABJICHUA YbTpa- 
KPOCKONMYeCKHX 3apoAbilleH TBEPAOH (Pasbl; STOMY MPOTHBOPeyHT pA TaKUX 
KTOB, KaK OTCYTCTBHe adpekta THHJaia, NoBbllueHwe (a He NOHMxKeHHe) 
S2NeKTPpUYeCKOH MPOHHMaeMOCTH, OTCYTCTBHe aHOMaJIHH B H3MeHeHHY MJOT- 
CTH HW Ap., YCTAHOBJICHHDIX JIA NepeoxaxKeHHbIX cocTosHHi. opuyumomy, 
¥ YKPyIrHeHHve OFpanHyMBaercsaA OOPas0BaHHeM KHHETHYECKH YCTOHUMBHIX arpe- 
TOB H3 HECKOJIBKHX MOJICKYJI, BOS3MOXKHO TIPHOJIMKAalOMAXCH K 3JIEMCHTapHbIM 
pajeuenumeqaM COOTBETCTBYIOMIMX KPHCTasMyecKHx (bas. Bo BcaKOM culy- 
e, TakHe arperatbl, KaK C(HHHUHbIe OObEMbI BASKOFO TeYeHHA, JIOJIKHbI ObITb 
(CTaTOUHO YCTOHYHBLIMH JIA CAMOCTOATebHOTO NepeMeNLeHHA HW TEM CaMbIM, 
eOBATEIbHO, IPHHUMNHAaJIbHO OTMMYAIOTCA OT Gomee YKPYNHEHHbIX accolua- 
W OnmKHerO NOpsAyKa, Tak Ha3bIBaeMbIX CHOOTAKCHYeCKUX py, cojepxKa- 
MX COTHH H THICHUH MOvIeKysI. BMecte c TeM 3TH arperaTbl, KaK HOCHTCIH CTpyK- 
PHbIX OcOOeHHOCTeH MKHAKOCTH B JaHHOH OOMacTH MepeoxsaxKAeHHA, yrKe 
)JDKHbI HMETb OpeesIeHHy!oO TeHETHYECKY!IO CBA3b C COOTBETCTBYIOINeH TBEPAOH 
a30l, T. €. OTMHUATHCH Kak IMO YMCJIY BXOAADLMX B HHX MOJIEKYJI, TaK H MO Xa- 
AaKTepy B3AHMHOM OPpHeHTAaHH NOCeHHX. 


XapbKOBCKHM MOHTeXHHYeECKHH HHCTHTYT _ Tlocrynuso 
um. B. HW. Jlesuna 18 VII 1956 


WHTHPOBAHHAA JIMNTEPATYPA 


1A. A. JleontbesBa, )KOX, 11, 310 (1938). * K. C. Pamafia, Anomanna 
ASKOCTH MaCesl WM ee BIMAHMe Ha TpeHHe B MalwHHax. Mamru3, 1949. %C. Dodd, Hu, 
’@k Mi, Proc. Phys. Soc., B, 62, 454 (1949) *N. Greenwood, R. Mar- 

Proce. Roy. Soc., A, 215, 46 (1952) ® B. T. Cnapauncxkud, JIAH, 58, 1077 
1947). 8¢. C. Ypasoscxknuii, IT. A. Uepuasckui, Tp. XMM um. 
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Jloxaagn Axayemun nwayk CCCP 


a 1956. Tom 111, M 3 


YU nen-koppecnounzent AH CCCP H. E. CTAPHK, JI. A- ATPAUIEHOK uA. A. KPbIJIOB 
OMPEXEJIEHHE YPAHA B AKI[ECCOPHbIX MUHEPAJIAX 


J\aa Toro 4ToObI NpocsequTb TeEOXHMMYeCKy!O MCTOPHIO MHTpallMn HW paciipe 
J@eCHHA KaKOFO-IHOO 3JIEMeHTa B CJIOXKHOM IIpOWecce CTaHOBJICHHA anny 
HeJOCTaTOUHO eJMHHMYHbIX HM OOWMX aHaIM30B pa3sJIHYHbIX MHHepaJOB. ac 
HeEOOXOMMMO THATeIbHOe UCCNeEAOBAHMe OTACJIbHbIX MAKPOKPHCTaIJOB WH 4 
cTeH KpHcTal0Bs OcoOnib 
HHTepec B 3TOM OTHOLICHH 
IipecTapineT H3y4eHHe pag 

ipeqeieHuaA ypauHa, payuc 
MuuuM. Kosu- 
Heo6xonu- | uectBa U, on- AKTUBHOCTb HW MOXBHXKHOCT 
it 36a- |penenaemple pH 
Manepaa ipmenmemih | Moe pasca [peacnacune ue _ KOTOPOTO 9 -NOSBOA7Oom—— 
Hep: NaF)| Gapsenuu MOJIb30BaTb eFO Kak HHH 
ie: KaTOp B psye reoxumuyec 
KMX mpoOsem. Jlna onpenet 


Ta6auna 1 


L[upKou NaF 1:80 1,6 JI€HHA YpanHa MOJYIHI UW ; 
Coeu NaF 1 : 300 6,0 pokoe paciipocTpaHeHHe JItOK 
AnaTutT NaF 1 :80 1,6 MHHECIeHTHbIM MeToy. Hel 
ee Wag eo 2 ae IIPHMeHsIeMbIe OOBIYHO Bapyt 
Monauut mpeg. pas. B | 1 :300 4,0 AaHTbI JIIOMHHECHCHTHOrO Me 
H,SO,4 TOMa TpeOyloT 3HAYUTEIbHOD 
Dmopoput - ries a pe 3 - HaBeCKH HcCcyle_yemoro Mu} 
Dewey an ea : Hepasla H mpesqBapuTenbHO 
: 40,0 2 | 
a Se ; pe 10 ero XHMMYeCKOH OOpa6oTKH 
Weenurt Nake 41 : 300 6,0 PaspaOoTaHHbli HaM 


MeTO], IpAMOrO CIMaBJIeHHs 
MHHepalla Cc mepJIOoM (To) 
PHCTOrO HaTPHA NOSBOMACT KOJIMYCCTBEHHO ONPeAeATh ypaH B MebUAaliIUH 
KPHCTasMHKaX AKWECCOPHBIX MHHepaJioB (BECOM B COTHIe JOM MHJIIurpamM) Ge: 
BCAKOH Mpe(BapuTebHOH XHMMYeCKOM O6paboTKu. Kak KauecTBeHHBIii Hat 
NOY KONMYCCTBEHHBIM STOT MeTO/| NPHMeCHACTCA MHOTHMH MHHepovoramn, i 
HeOOXOJMMO ONpefeAHTb yCAOBUA eFO NPHMCHEHHA KaK KONMYECTBEHHOTO MeToja 
B SABUCHMOCTH OT THA MHHepavla HW COepKaHHA B HEM ypana. Bpwio ycraHos: 
eHo (*, ®), UTO He BCe 9JIEMCHTHI OKA3bIBAIOT BJIHAHHE Ha JIKOMHHECIEHIMIO ypané 
BO (TopucTom natpuu. IIpucyrcrsys axe B 6ombuux KOJIMYECTBAX, HEKOTO- 
pple semeuHTH! (Li, Na, Rb, K, Cs, Zn, Al, TI, Ti, Sn, S, Mo, W, Cl, Br, @ 
He MSMCHAIOT APKOCTH CBeyeHHA ypaHa. J[na OobUIMHCTBa ApyrHx 3eMeHTOB 
M MX COYeTAHHHM CYyIeCTBYIOT NpeJebHbIC MHHMMaJIbHBIC KOHUeHTpaluu, pH 
KOTOPBIX OHH TAKKE HE BIMAIOT Ha MHTCHCHBHOCTb CBeYeHHA ypaHa. STO yKa3br 
BaeT Ha TO, 4TO KOMMYECTBEHHOE JIOMHHECIEHTHOe OMpeseeHHe ypaHa BO3MOX- 
HO 6€3 NpeABapuTeMbHOTO TUaTeMbHOTO OTeeHuA ypaHa OT BCexX CONYTCTBY1- 
I{MX SJICMCHTOB. YMeHbINeHHe KOHUeHTpalluit 9eMeHTOB, BAMAIONLMX Ha JIOME- 
HecueHUMIO ypana, AOcTuraerca MyTeM noceqoBaTebHOrO pa3gOaBseHus. 
Hcxo4a v3 ycTaHOBseHHbIxX HeOOXOUMBIX MMHMMaJIbHDIX pasOaBeHul ¥ 
CHuTaH, YTO Ha doTomerpe (TOU, 1948) moxHo npomeputTb He menee 1-1079 F 
ypava B mepse NaF secom B 5 mr, Ob NOMYYeHbI MMHUMANIbHBIE KonuUeCTRE 
ypaHa B OOpasiie, KOTOpple MOxKHO oMpeyenuTs OMHHeCHeHTHBIM MeTOJOM 
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) OTeNeHHA ero OT 9uIeMeHTOB-IIpuMeceli. Js OosDIUHHCTBa MHHEpasOB 3TC- 
IMMaJIbHOe KOJIMYeCTBO ypana paBHon-10°3 % (ra6n. 1). Econ B3aTiii MuHe- 
HI CIWIABIATb HEMOCpeACTBEHHO B “lepJie, TO MOKHO ONpefeNUTb ypaH B COTEIX 
{IX MHJIJIMTpaMMa MHHepasa. 

} Kpucrana (unu ockon0K Kpuicrasa) or6upaerca nox OuKOKyAApHOli aynou 
MH 33BClIMBaeTCH Ha MHKpoBecax. BsBelleHHblii KpHCTa (HIM HeECKObKO Hx) 
KBaTbIBaeTCA NepJIOM. SaTeM NepJ OCTOPOXRHO BBOAUTCA B WaMs CHHPTOBKH 
polwaBsIAeTCA, MOKA KPHCTaJJI B Nepse He pacnyMaBUTCH NOmHOCTHIO. Ilocne 
PTO Tl€pJI OCTOPOXHO OXMarxKaeTca, YTOOb] NOMYUHACb POBHAA MOBeEPXHOCTD, 
WuSMepsetca ero cBeyeHHe. 

j) []pasuabuocrb nosyyeHHCro pesybTaTa NpoBepseTca H3MepeHHeM cBeveHHA 
@)J10B IPH pasIHUHBIX pasOaBsenuax (*). PasOaBmenne pH ONpesemeHHH ypa- 
HeMOCpeCTBEHHBIM CIIaBJICHHeEM KPHCTasa B Nepsie MpOH3BOAMOCb TaKHM 
TeM: K Mepsly, cofepxawjemMy paciaBeHHbI KpHCTaI, MpHniapasasca 
TbI MepJI BeCOM BO MI HW TaKHM OOpa3soM Tosyyasica eps Becom B 10 mr. 
OT NepJI MIaBHJICA JO NOMHOM OMHOPOAHOCTH H JeNHICA Ha [Ba paBHbIX Tepsa. 
‘OOJIbILIMe OTATUHA B BeCe MepIOB IPH YCJOBHH MOCTOAHCTBAa KOHMeHTpaluli 
aHa B HHX He MOFyT 3aMeTHO CKa3aTbCA Ha pesysbTaTe u3Mepenuas (7). Tou- 
Tb ONPeeeHH IPH HeNocpeACTBeHHOM BIJIaBJICHHH MHHepasa B NepJI 3aBH- 
T OT BeCa B3ATOTO KPHCTaJIa WH MOrpelwHOCTH IpHMeHAeMbIX MHKPOBECOB. 
JIM H3BeCTeH YJCJInHbIH BEC MHHepawia, MHKPOBeCb! B HE <OTOPOM IpHOHKeHHK 
IOJICBLIX YCJIOBHAX MOryT ObITb 3aMeHEHbI OOBIGHBIM MeTPOrpaduyecKHM MUKpO- 
ONOM. C MOMOIIbIO MHKPOMeTPHYeCKHX BHHTOB H CTOJIHKa H3MepseTcA OObeEM 
yMCTaIa, KOTOPbIM YMHOMKaeTCA Ha YJeJbHbIN Bec. TOUHOCTh TaKOTO «B3Be- 
ABAHHA» OOBTYHO Oolee HIM MeHee YOBJIETBOPHTebHa. 

Ilpu BnwaBeHHH KPHCTaIJIOB aKIeCCOPHbIX MHHepasoB B eps dropucToro 
\TPHA HEOOXOAHMO YUHTHIBATb TO OOCTOATEJIBCTBO, UTO HE BCe MHHEepavibl pa3s- 
\raroTca B 9TOM IaBHe. MHorga HeOOXOANMO IpHMeHUTH HHO TaB. TI poyeman- 
s€ OTbITHI (”) Waror cweyIollve MHHHMaJIbHO JOMyCTHMBIe COOTHOLICHHS 
ISIMUHBIX MJIaBOB C (PTOPHCTHIM HaTPHeM, IIpH KOTOPbIX HHTCHCHBHOCTb CBeye- 
a U ne Mensetca: 


IlmaB NaB,O, NaeCOz K,COg3 KOH K2S,07 
NaF : nas PAO) Sal AAO real ill ae 4 


B kauecTse lIpHMepa reOXHMHYeCKOrO TpHJO%KeHHA MeTOJa pacCMOTpHM 
acIipeesieHue ypaHa B aKIeCCOPHbIX WHpKOHAaX OMHOPO H3 KaJleqOHCKHX rpa- 
MTHBIX MaccuBoB TsHb-Iana. LupKon npeyctraBiaet B STOM OTHOUICHHH Hak- 
DIbIUIMH WHTepec, Kak HawOoulee pacipocTpaHeHHbIH akIeccOpHbIM MUHepad, 
BIGHO HCHOJIbSYeMbI JNA pa3sIMYHOrO pola KOppeAUHH. 

B uccneqopanHoM MaccuBe HaOsOfaeTCA HeECKOJbKO reHepallMit WMpKOHa, 
€3KO pa3JIM4HbIX 10 OKpacKke. HeckouIbKO THNOB WHPKOHAa BCTpeyaeTcs B KarK- 
OM OTJeJIbHOM lTydbe rpanuta. Coyepxkanue ypaHa B HUX ABHO HW 34KOHOMepHO 
eHsetca. Tak, B OJHOM H3 WITydoB rpaHuta B MAKPOKpHCTasax WHPpKOHAa BeCOM 
“HECKOJIbKO COTHIX MHJIMrpaMMa OMpejeveHbl cueqyioulMe KOHYeCTBa ypaHa 
3 %): 1) Cenbili uupKoH 2-107, 2) posoBbiit wupKoH 3- 10~*, 3) 2euTHIH WHpKOH 
- 10°, 4) 6yppit wunpKon 2 - 107. 

Takaad 2Ke 3aKOHOMepHOCTb B COJepxKaHHH ypaHa HaOwOfaeTCA BO BCeX 
po6ax maccupa. B cpefuem, HanOosee THIMUHbIe pasHOBHAHOCTH IMPKOHOB WA 
cero MaCCHBa HMeIOT CuIe[yIouve Cofep2KaHua ypana (B %): 1) mpospauHbie Ge- 
ple H po3oBble WHpKoHH! 0,03, 2) xenTHIe Npospaunbie UnpKoHI 0,07, 3) MowIo- 
OHbI MosouHO-Gesble 0,17, 4) Cypple MomoKOoHbI 0,34. 

PasylesieHve UMPKOHOB Ha YerTbipe THA AOBOJILHO YCJIOBHO, MOCKOJbKy €CTb 

nepexogupbie pasHosugquoctu. Ho namuuve yeTbIpexX OCHOBHBIX TenepallHn u 
6lllad TeHCHIMA YBeIMYeCHHA COfepxKaHuA ypaHa B TeCMHO-OKpalleHNbIx pas- 
OBMJHOCTAX WM MOJIOKOHAX HeCOMHEHHBI. 

Boubiat payOakTHBHOCTh TeMHOOKPAallleHHEIX UHPKOHOB — He eHHHUHOE 
abmojenue. Ananormuuplit cryyait Ha6moganca Moprenom u Ayap (*), a Tak 
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Ke HaMH WIA pyrax pationos. Hanpumep, B oquoM u3 AnTalickKux PpaHHTHph 
MACCHBOB YETKO BbIPAXKeHbI TPH TeHepallMH WHPKOHOB C 3aKOHOMCPHbIM H3MeHg 
HHeM COepKaHua ypaHa. Syecb MbI MMeeM CJIe,ylollue COsepxKaHHA ypak 
(sp %): 1) OectBeTHbIe NpO3spayHBle WMpKOHb! 0,02, 2) 2wxeNTHIE NpospayHble WuE 
Koub! 0,07, 3) Oypprle MomoKoubI! 0,18. . 

TopuAMMomMy, 3TO ABJICEHHE JOBOMbHO pacripoOcTpaHeHHoe H Taka 3aKOHOMeD 
HOCTb CylecTByeT. 

Tlogpo6Ho pa3s6upaTb reoxXuMHYeCKHe IIPHYMHbI TaKOFO pa3sIHUNA CORepxK~s 
HUA YpaHa B WMPpKOHAaX MbI 3/eCb HE HM€€M BOSMOMKHOCTH. CyleqyeT TOMbKO OF 
MeTHTb, UTO TEMHO-OKpallleHHble, Oomee paWvOaKTHBHbIe Ppa3sHOBHAHOCTH, MpE 
ypOUeCHbI TIPeCHMyLecTBeHHO k Oosee NO3HHHM reHepallMAM HW CBASZAHbI C JOMO. 
HHTeJIbHbIM IIpHBHOCOM ypaHa. 3yecb 3TOT TIpHMep IIPHBOAHTCA TOJIbKO B BUI 
OJHOH H3 WJWOCTpalul MpHORKeHUA MeTOJa ONpeseeHHA ypaHa B AaKILeCccop 
HbIX MHHepasiaX K PelICHHIO MMHepOsOrO-reOXHMHYeCKHX BOMPOCOB. 


Pagnespii unctuatyt um. B. T. Xaonnna Tlocrynui10 
Axajemuu HayK CCCP 2 VII 1956 


WMTHPOBAHHAH JIATEPATYPA 


_ AW E. Crapaxn, ©. E, Crapmny .& ap, Tp.) PHAN) eae 
2Jl. A. Atpamenok, JL JI. Bonomeuxo, A. A. Kpnaos, Tp. PHA 
8 (1956), *®1. H. Morgan, M. L. Auer, Am. J, Sci, 239, Ne 4, 305 (1941). 
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Toraaye Akaqemunu Hayk CCCP 
1956. Tom 114, Ne 3 


PEOXHMHA 


HW. A. JOPKEBHY 


)\KOHOMEPHOCTH H3MEHEHHA BOCCTAHOBJIEHHOCTH MEJIOBbIX 
OTJIOKEHHA BOCTOUHOLFO MPHYPAJIbA 


(ITpedcmasaexo axademuxom C. H. Muponoseim 26 V 1956) 


® CremeHb BOccTaHOBNeHHOCTH MOpoq XapakrTepu3yeT OKHCJIMTebHO-BoccTa- 
MBUTeIbHy!O o6cTaHoBKy UX cbopMupoBanua. Tlocnequelt 2Ke, Kak H3BeCTHO 
SPufaerca Oombiioe sHayenHe B KOMMVeKce ycroBHii Hedrecbpa3z0BaHUsA, BbISIC- 
PHHE KOTOPBIX B MPpHPOHOHI oOcTaHOBKe pefcTaBiaer Oompwol HwaydHbtit 
pakTHyeckHit HHTepec. 
. Hekoroppie HccmeqoBaTeH MoularaioT, YTO O cTeMeHH BOCCTaHOBJIeHHOCTH 
POA BIOHE MOXKHO Cy AUT NO UX UBeTy. UepHble noposbl, O6oramenuble opra- 
HAIECKUM MaTepHaJIOM, PaCCMATPHBAIOTCH KAK BbICOKOBOCCTAHOBJICHHbIe; Cepble 
Mpobl CuUHTaIOTCH OTHOCHTeIbHO 


W1aOOBOCcTaHOBJICHHBIMH, a CBETVIbIC Ta6auna 1 
KPpaCHOLBeTHbIe — HeBOCCTaHOB- 
B2HHbIMH HWM OKHCJICHHbIMH, (op- ‘YacTb paspesa B °p OT 
WHPOBaBLIMMHCA B OKHCJIMTEJIBHOH  schaaibe Raa 
BenHunHOHK BE 
SeTaHoBke. Taka xXapakTepucTuka ; Auenosx| [|  {f — 
OCCTAHOBJICHHOCTH NOpoq Kpaline es SON | Bane eee 
X€MaTHUHa, CyOBeKTHBHa H MaJIO se | st | st 
TBeYaeT 3aaiaM BbIACHeHHA B3a- at} as| at 
MHBIX CBA3e€H MeKAy COCTOAHHeM 
Opoy, HU OKpy>2KaromleH OOcTaHOBKOH. Bepe3oro 1100 60 32 8 
Ha mporsxkeHun paya eT A Mpo- Xantsi-Man- 
sBoqu B Vuctruryte nepbru AH cnlicK 1400 a ae 
CCP onpeyesenue emkocTu BoccTa- ee an OO eee ae 
{OBJICHHA NOpOA MO KOMHYeCTBY KH- Jleyun 1300 60 | 25 45 


opoya, pacxoyyemoro Ha OKHCJIe- 
Me BOCCTAHOBJICHHbIX MHHepaJIbHbIx 

KOMMOHEHTOB 110 OTHOUWIeHHIO K Becy NMoposbl. OnpeeiseMai BeIMUHHa Ha- 
yBaHa BOCCTaHOBUTebHOM emKocTHIO (BE). YpopeHb ee 3aBHCHT OT OObeMa H 
socTaBa BOCCTaHOBJeHHOrO KOMMeKca. Uem OosIbule B MOpOse BOCCTAHOBJICH- 
IbIX COeQHHeHHi, TeM OouIbUIe BeIHUHHa €€ BOCCTAHOBMTebHOM EMKOCTH. 

B Bocrounom IIpuypanbe Hamu usyy¥eHa BE nopox Mesoporo Bospacta, 
S3CKpbITHIX OypeHHeM B paiionax: Bepesoso, Xantbi-Maucuiick, Ypar, Jleymu 
1 mp. Paccrosuua Mey pa3pe3aMH CKBa)KHH H3MepAIOTCA COTHAMH KUHJIO- 
weTpos. MouiHocTb MesOBbIX OTJIOXHKEHUM OMpPeeMACTCA B 1100—1400 m. Uccne- 
(OBaHHA IIpOBeyeHbl C HHTepBasamu OTOOpa MpoO IIpHMepHO B 15 M. 

' Pesynptatet onpegenenua BE B OBOJbHO OObIOM UMCIe o6pa3loB (oKosIO 
500 wir.) MeOBLIX TOpOX CBHACTEIbCTBYIOT O CPaBHHTeJbHO HeEBbICOKOH BOccTa- 
HOBJICHHOCTH M@JIOBbIX OTJIOXKeHUH BO BCeX MCCIeOBaHHbIX paspesax. Benu- 
iquHbIBE u3meusiorca or 0 go 3mr Ocua 100mr nopogpt (oT 0 yo 3%). B equnua- 
JHbIX, HCKJIOUMTEJIbHO PeAKHX, CYIaAX OTMCUAIOTCA BeJIMUMHBL Gonee 3%. Tlo- 
BCEMECTHO MpecbayaioT MOpOsbl C HH3KHMH 3HaveHHAMH BE (mM; Ta61. 1). 
Orn aHHble MOKa3bIBaIoT, YTOB MepHO HaKOMJIeHUA HM POPMUPOBaHHA MewIO- 
BbIX OTNOKeHuli B MpHypamEcKo YacTH Sanayuo-CuOupcKOoH HM3MeHHOCTH 
‘rocnoycTBopaia O6cTaHoBKa, He OarOMpHATCTBOBABUIAA HaKOINJeHHIO BOCCTa- 
| HOBJICHHbIX MHHepaJIbHbIX COeAMHEHHH B Nopose. 
'  Wurepecuad 3aKOHOMepHOCTb B H3MCHCHHM BeMYHH BE namevaetca B Bep- 
THKAJIbHOM paspe3e MeJOBbIX OTMOKeHMN. CyMHOCTb €€ 3aKIIOVaeTCA B YEPCHO- 
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BaHHM HH3KHX°H HeCKOJIbKO MOBBIWEHHBIX CPeHHX 3HAYeCHHH BOCCTAHOBJICHHG 
CTH, OTHOCAINMXCA® K Ooslee WIH MeHee 3HaYHTeJIbHbIM NO MOLJHOCTH Naykay 

B ra6a. 2 mpeycTaBseHbl MaTepHasibl, OTHOCAMIHeCA K TOJIE MEJIOBbIX OTJIG 
XKeHHH, BCKPBITHIX JICYIIMHCKOM CKBa2KHHOH. 


AO ghrelae2 


‘](MMOCTH, Tak KaK ypoBeHb BB 


AnaJIOrMuHble JaHHbIe MOxKHY 
6pi0 Obl MpHBecTH TO Jpyruy 
pa3pe3aM, HO B 9TOM HeT HeOOxo 


Gs 2 
ida e ie, wee g mOpoy, H XapakTep H3MeHeHHA é} 
SS eeOL Bospacr as BeJIHYHH MOBCeMeCTHOOHOOOpas) 
# |S: | 62 ub. Hexoropple MakCHMyMbI 
= |e | 08 MYHHMyMbI BOCCTAHOBJICHHOCTH 
XOPOLIO KOppesMpyIOTCA Ha COTHE 
Tanner, ameppo-| Cry/Baut | 55] 1,2 | 1,6 KHMOMeTPOB. 
JIMTEI B 3Tol 2%xe TaOmuMe ACHO BBIE 
A neBpOJIHTBI cryie-haut | 79] 0,4 | 1,6 paxkeHo orcyTCTBHe onpeyeneHHol 
: Crvig-haut | g9} 4,3 | 0,9  CBA3H H3MeHeHHH BOCCTaHOBJIERE 
p Cee 40| 0,4 0,7 HOCTH TIOpOqh HU Coyep*KaHuA f 
bar HUX OpfaHHyeckoro yrulepoal 
; crt GN ee shi 
bac Tloqo6Haa kKapTHHa CBOMCTBeH a 
» Cry mp 80) 0,2 | 0,9  gcem uccneqoBaHHEIM Ha TeppHTo! 
: or aie 70] 0,9 | 0,7 pun Bocrounoro [Ipuypambs pass 
AnespomHTut, craptalb /455]/ 0,4 | 1,4 pe3aM MesOBBIX OTNOKeHUH, TC 
necuaHHKy, HCKJIOUaeT BO3MOXKHOCTh OObACH 
TJIHHBI A 
cratbetur | os] 4g | 4g  HeHHa e€ Cayualtnpm cTeueHHeM) 
oie see close CL , , OOCTOATeEIBCTB MecTHOrO 3Haye! 
nie ‘ Hua. Ha sTO HeOOxOAUMO OOpaTHT 
rate crsm-tur_ | 99] 0,3 | 1,4  BHMMaHMe B CBxA3H Cc pacmpocrpay 
cem-tur | gg] og | 44 HeHHbIM yOexKeHHeM O TpAMOH 
dl " ee - & Re 3aBHCHMOCTH BOCCTAHOBJICHHOCTH 
nets noes gs "2 2 OcayKOB M MOpoy oT KoOWM4ecTBa: 
a IIpHCyTCTBy1olllero B HHX OpraHH4 
Tnuubl, asleppo- Creme 6G)) 2 £2 yecKoro MaTepHasia. OueBHHO) 
JUTE YTO B3AHMOOTHOLWICHHA  MerxKITY 
AxnesposuTst Cem 66| 0,5 | 0,4  OpraHMyecKHM BelllecTBOM HM BOC 
oe cremsch-sat | 44/ 2,3 | 0,8  CTaHOBNeHHOCTbIO TNopoy Coulee 
Pawns, anespo-| crate 205] 0,7 | 0,6 COMBI H PasHOoOpasHbl, YeM ITO 
JIMTbI, OMOKH TpeqnuoslaraeTcvA, HW HSyueHHe HX} 
I HHI, aJIEBpo- Goa 79 2,8 0,8 Tipe CTaBJIAeT SHaAYHTeJIbHbIH HH-) 


JIATbI 


PernoHaJbHblit XapaKTep OTMCYeCHHBIX BpHIIUe H3Me€HeCHHH BOCCTaHOBJICHHOCTH 


Tepec VIA BbIACHeEHHA YyCJOBHitl 
(opMHpoBaHHA TOpon. 


NOpok HM 8HayHTeMbHaH YCTOMYHBOCTb HX BO BPe€MeHH, KOTOPOe H3MepseTcA Me-| 
PHOJOM HakOMWJIeHuA TOU, MOULHOCTbIO oT 50—60 m yo 150—200 m, cBugetenb-| 
CTByeT 00 yCTOHYHBOM HM PerHOHaNbHOM TIpOABeHHH TpHyHH, OOyCAOBMBAB-| 
IHX COOTBETCTBYIONMe H3MCHEHHA B yCJIOBHAX HaKONIeHHA HU PopMupoBaHHA 
Toul. Bprachenve STHX YCOBHH MpeAcTaBAeT COMKHYIO saylady CHeWHaJIbHEIX | 
MCCIeEQOBAHHH, BbIXOMAULMX 3a PAMKH TeMbI H OObeMA JAHHOM CTATbH. | 


UucrutyT Hepru 


Tlocrynuso 
Axaylemuu Hayk CCCP 


17 V 1956 


LMTHPOBAHHASA JIMUTEPATYPA 
1A. T. Apxaunreapcexnnis, 


Cepua Her. xos., 1927. 
(1934). 
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Aloxianp Akagemun nayr CCCP 
1956. Tom 111, Ne 3 


i 


af ; H. HBAHOB, B. A. FOPbEB, B. B. KAJIbIKOB, 5. M. KPbIMCKAS, B. Il. MOHCEEBA 
. uC. E. TYKAYHHCKHH * 

a 

= BEJIKH MPOAKTOMHO3HHOBOrO KOMMJIEKCA B OHTOPEHE3E 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 2 VII 1956) 


BHOXHMH fl 


2IKH AKTOMHO3HHOBOrO KOMIVJICKCa MOXKHO OOHAPYXUTH JIMUIb B He3HATHTeJIb- 
JOM KosIMuecTBe. OTH JaHHble XOPOWIO COracyloTCA C H3BeCTHBIM (aKTOM, 4TO 
| Mpollecce pa3BUTHA HEPBHO-MbIlWeuHOrO NpHOopa B IMOPHOHAIbHOM H MOCT- 
aTaJIbHOM MepHOax %XH3HM XKHBOTHOFO TOHHYeCKAaA Co- 
PaTHTeJIbHaA peaKUMA C TeYeHHeM BpeMeHH 3aMeHseTCA 
eToHHyeckon (?). 

@ B uactosei padore usiaraiorca pesysbTaTbl 
# nextpoopetTuueckoro H3y4eHud (pakUHOHHOrO CocTaBa 
SomaTHyeckol MyCKyJlaTypbl 2XMBOTHBIX (KPOJIMKOB) Ha 
WHasnHuHbIX cTaquAX 2MOpHOHAMbHOrO H MOCTHATAJIbHOrO 
®Hasputua. Ilapannenbuo ¢ seKTpotopeTHyecKHM UccJe- 
WOBaHHeM MbILMeUHDIX 9KCTPAaKTOB MPOBOMMJIHCb TakKe 
Hia0JOeHHA WH Hajl XapakTepOM COKpaTHTeJIbHOK peak- 
HH OTJ@/IbHBIX MBILJeUHbIX BOJOKOH H OeKOBbIX HUTeL 
B upucytctBuu AT®. 

ina uccneqoBaHuaA Oba HCMOmb30BaHa MolepeyHo- 
moslocaTad MYyCKyJlaTypa KpOMHKOB (CNHHHbIe MbIUILBI, 
JMpIIEI KoHedHocTeli). TonyyenHe OemkoBoro SKCTpaKTa ee pine ual 
(M3 MbIIMeYHOH TKaHH, MpHroqHoro AA 9NeKTpo*opesa, — peuynononocarsix MBIUML 
OCYILeCTBIAOCb MpH TOMOMH IMpHeMOB, ONHCaHHbIx B3pocsloro KPOJIHKa 
pauee (*). 

. TIpospaunblii B TOHKOM cyI0e, HO CJlerKa oMaJieclMpyroulHh OeKOBBIN pa- 
CTBOP HaNH3HpOBaNICA Ha XOJOAY MPH NOMeCIUMBaHHH MpOTHB tbocdbaTHoro Oy- 
gepHoro pactsopa (0,048 M Na,HPO,, 0,006 M NaH.PO, u 0,25 M NaCl) 
¢ HOHHOH culo 0,4 u pH 7,8. Mo oxonyanun Quanusa coqepxKanue Geka B UC- 
emeyyeMoM pacTBope J[OBOAMOch MyTeM pa3sOaBseHus OyepHbIM pacTBOpOM 
qo 0,7—0,8%. 

QneKTpocopes mpoBogquscsa B annapate Tusenuyca — CBeHcona B TeveHHe 
4—4,5 yacop mpu V = 75—80 B u J = 20 Ma. OTHOCHTeNbHOe MpoleHTHOe Co- 
JlepoKanve OTAebHbIX *pakWHi BLIYHCIANOCh NyTeM H3MepeHHA COOTHOINeHHA 
mviowmlazeH No OTAebHbIMH MHKaMH. 

TapasiembHo Co CBOOOAHEIM SuIeEKTpOopesOM ObIIN NPOBeAeHb! ONBITHI C IPH- 
'MeHeHHeM OyMa2KHOro 3uleKTpoopesa C TeMH 2%Ke OeKOBbIMM SKCTpakTamu. Me- 

TOMHKA STHX MCCeEOBAHHH OMMCbIBaeTCA B ApyroM MectTe. 

IIpu nomouju cBoOoqHoro ameKTpotpopesa NonyyeHb! INeKTpotboperpaMMEl 
6eIKOB MolepeyHOMONOcaTEIX MBI B3pocoro KpomHKa (2 Cy4an), KpOuIMKa 
B Bospacte 3 Jeli (2 cy4an), HOBOpoxeHHOrO (1 caryuait) H 9MOpHoHOB 24— 
26 queli BHYTPHYTPOOHOH 2%uBHH, T. e. YOUTHIX MpHOH3HTeNbHO 3a 4—6 Jue 
YO HOpMasbHOrO cpoKa poxeHua (2 culyyan). SHadHTeIbHO Oombule CyyaeB 
H3yYeHO IIpH-MoMollH OymMaxKHOrO SeKTpoopesa. 

Ha nosyuenHoli Hamu auleKTpodoperpaMMe MBILUeUHbIX OeJKOB B3pOcJ0ro 
Kposuka (pc. 1) oTyeTmHBO BbIparKeHbl Ba MNHKa: | — cooTBeTcTBYIOULMH 
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«aKTOMHO3HHOBOMy Hu I] — «mMoreHoBoity dpakuuam *. Ota KapTHHa XOpOUll 
W3BeCTHA M3 WHTepatyppl. Ha 6ymaxHOl QeKTpooperpamme (puc. 2) Tak 
‘ \ 


Puc. 2. Bymaxkuaa aviekTpodoperpamMMa OeJIKOB  MomepeyHomosos 
CaTbIX MbILUI B3pOCNOro KposINKa 


yeTKO BbIABJIAIOTCA [Ba TIATHA, OOyCJIOBJICHHbI€ HaJIMYHeM 2 Ha3BaHHbIX BBIILE 
6eNKOBbIX pakuHyn. 
@MpakUMOHHbIM COCTaB MBIMWeYHbIX OeJIKOB HOBOPOKJCHHbIX %KHBOTHBIN 
H SMOPHOHOB 3HaYHTeIbHO OTIMYAeTCA OT tpakILHOHHOrO COCTaBa OeJIKOB MYCKY? 
WaTypbl B3pOCsIOrO 2%MBOTHOrO. 
Ha 9mekTpodboperpamMMax MBILUeUHBIX OesIKOB HOBOPOXKCHHBIX >KHBOTHBIN 
vi SMOpMOHOB (pHc. 3) o6palijaeT Ha ceOA BHHMAHHe NOABIeHHE HOBO Somee Nog} 
BHXKHOH PpakuHH. BecbMa JeEMOHCTPaTHBHbIMH OKa3aJiHCb F 
aHHble OyMaxKHOrO BJIeEKTpOope3sa MBILIeCYHbIX IKCTPaKTOR 
HOBOPOXKCHHBIX 2KHBOTHBIX (pc. 4). B 9Tom camyyuae Ha 
QNeKTpotoperpamMMe KOHTYPHpyIoTcs BMeCTO ABYX TpH Gen 
KOBbIX ISTH. | 
CnefyeT OTMeETHTb, 4TO OCOOeHHOCTAM B ()paKIHOHHOM" 
cocTaBe MbIIMeYHbIX SKCTPaKTOB COOTBeTCTBYIOT KOHTpak 
THJIbHbI€ CBOMCTBa STHX OeKOB. BpIMoveHHbIe B BOJe MBI 
WeYHbIe BOJIOKHA HOBOPOKCHHBIX KPOJHKOB OOJlajaicr, Bi 
coracHH C paHee ONyONHKOBaHHbIMM JaHHbIMH (7), MeHb> 
Wei COKpaTHTeIbHOH Cnoco6HOocTbIO NpH yoOaBeHuu AT®, 
YeM BbIMOYeHHbIe BOJIOKHA B3POCJIbIX 2KHBOTHBIX. BpimoueH 
HbI€ BOJIOKHA MbILI IMOPHOHOB Boole He OOHAPy2XHBAIOT) 
sToH cnocoOHocTH. BeskKopble HHTH COKpalllaoTca B MpH+ 
Puce. 3. pimaeag cytcTBHH AT® Tem MeHbule, 4eM MosIOXKe %KHBOTHOR, HI 
donepemmonosioca- MBI, KOTOporo Nosyyenbl 9TH HUTH. HuTH, MomyueHHBIe M3) 
TbIX MBI SMOpHona MBILeCYHBIX OeJIKOB SMOPHOHOB, OOHAPyKUBaJIH MaKCHMaJIb= 
Kponuka HY!0 CIOCOOHOCTh K CoKpallleHHio B UpucyTcTBuN AT®. 
Bprpogpl. 1. B sMOpHonasbHOM HW paHHeM MOCTHaTaJIbHOM 
NepHOe pasBUTHA XKHBOTHOTO Ha OMpejeJIeHHbIX CTaHAX IPpOMCXOAAT W3Me- 
HeHHA (ppakKUMOHHOrO cocTaBa OeNKOB NMonMepeyHoMoocaTo MycKysaTypbl B 


v 


Puc. 4. Bymaxkuas s1eKTpotboperpamMa 6eaKOB NonepeyHonoviocaThlx 
MBI, SMOPHOHA KPOIHKa 


cTOpoHy mocremeHHoro OOorallleHHA HX aKTOMHO3HHOBOly (ppakuvel, upes- 
IN€CTBEHHHKOM KOTOPOH ABJIAIOTCA OeIKH «pOaKTOMHO3HHOBOTO KOMMVIeKCay. 


* Siecb, Tak Ke KaK H B laIbHelileM, NOpAAKOBad HyMepallua NMKOB O6O3HaYaeTcA CeBa 
HampaBo, B TO BpeMA KaK MHrpalluA OeIKOB MPOHCXOAHT cripaBa HaseBo, 
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M1 CABHIM B *pakWHOHHOM cCocTaBe GeKOB NoMepeswHonouocaToh MycKysia- 
J) B OHTOreHese OTYCTIHBO BbIABIIAIOTCA IPH IIeEKTPotopeTHYeCKOM Hccwe- 
M3aHHM MBIINeYHbIX OeKOB, PaCTBOPHMBIX B COJIEBbIX Cpeax ¢ HOHHOH CHION 
10 0,4. BriomHe BO3MO%KHO, UTO MOACOHbIe Ke CABHTH MPOHCXOJAT B ONTOre- 
#se H B COCTaBe Oe€NKOB MBILMeCYHOH CTPOMbI, KOTOpble He 9KCTparupylorcs 
~-TBopom BeGepa. OTOT BoNpoc MopwexXUT fasbHelemy UsyYeHHI. 

‘ 2. Ilo coyep2kanH10 OeNKOB aKTOMHO3HHOBOFO KOMIWIeKca SMOPHOHaJIbubIe 
QWWbI WpHOsmwxKalorcs K TlaqKHM TOHH¥eCKHM MBILULaM Me3eHXHMHOFO Ipo- 
SEXO CHHA TOSBOHOUHBIX XXHBOTHEIX, YTO COOTBETCTBYeT H PH3HOMOrHYeCKOMY 
"dy HX COKpaTHTeJIbHbIX peak. 


|) JlenunrpaycKui mequaTpuyeckuit Tlocrynusio 
MeHILHHCKHH ~=HHCTHTYT 27 VI 1956 


LWMTHPOBAHHAA JIMNTEPATYPA 
1M. UW. Usaunos, B. C. Kacaspunua, JAH, 60, Ne 3 (1948), 2J1. A. Op- 


au, JlekuHH mo @usHonorHH HepBHon cuctempr, 1938. * H. H. Hpauos, B. J. Bao- 
ua, Buoxumus, 20, Brim. 3, 292 (1955). 
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Jloxaagn Akagemun nayx CCCP 
1956. Tom 111, Ne 3 


5. H. CTEMAHEHKO, O. H. MOHOMAPEBA, E. M. APAHACDEBA u P. A. BAKCOBAl 


OB 3PEMYPAHE — HOBOM MOJIMCAXAPHJE H3 KOPHEM 
EREMURUS REGELII 


(ITpedcmaeaeno axademuxom A. H. Onapuxoim 2 VII 1956) 


B movcKaxX HOBbIX IMYJIbraTOpOB JIA apMalleBTHYeCKOrO TIPOH3BOCTE 
oH ¥3 Hac (2) BbIqJenH “3 KopHet Eremurus Regelii BeiecTBo, oO1ajatonler 
noqoOHO TyMMHapaOHuKy, CHJIbHO BbIpaxXeHHbIMH KJIeAU[MMH CBOMCTBAMH 
B pesyibTaTe MpeBapHTeIbHbIX ONbITOB, MpoBeyenuHbix b. H. CremanenK 
uO. H. TlonomapeBot, oKa3aJ10cb, YTO rlaBHOM YaCTbIO «KJIEALIMX BELLECTB) Spe 
Mypyca ABJIAeTCA NOMMcaxapHy, WarouluH, MOAOOHO riuKOreny, Kpacuyto OKpae 
Ky C HoqoM. Hopp NomHcaxapHy Obl HasBaH SpeMypaHoM. 

V3yyenne aToro MoumMcaxapliya NpecTaBAso CyWlecTBeHHbIM MHTepec. OF 
‘Ka3aslOCb HEOOXOAHMBIM C IIpakTH4eCKOH TOUKH 3peHHA — JIA OCOOCHOBaHHA pap 
UMOHAaJIbHOrO TIpHMeHeHHA eFO B MCMILHHE, HallpHMep B KaueCcTBe SMYJIbratTope 
-3aMeHAIOWero ryMMHapaOHK. C Apyrol CTOpOHbI, BeCbMa HHTepeCcHO H3y4eHH 
3peMypaHa H B TeOpeTHYeCKOM OTHOIMeCHHH, KaK NowHCaxapHa pacTuTe/bHOr® 
MIPOHCXOMKACHHA, JatollerO KpacHOe OKpPalIMBaHHe C HOJOM. 

Ha cyllecTBoBaHHe pacTHTeJIbHbIX NOMMCaxXapHOB, AaloulHX KpacHoe oKpae 
WHBaHHe C HOJOM (MOMHMO rJIMKOreHa HH3WHX pacTeHul — rpH6os, 7poxxKer#l 
‘OakTepHi), BuepBble yKa3aiu Herenu (mut. mo (*)) u A. Metiep (*), o6HapyxnEt 
WHe TaKHe MOJIMCaxXapHbl y HCKOTOPbIX MpefCTaBHTeel BbICLUMX pacTeHHi = 
OPXHAHBIX H JHeHHbIX. Ha3BaHHble aBTOPbl CUMTaIH 9TH NOMMCaxapuybl Kpa it 
-MaJIOM. OTH JlaHHble OblIH 3aTeM 3aObITbI, H MHOFHe HCCIeqOBaTeH TOBOpH ne 
O CHelMPHYHOCTH KpacHOro OKpallMBaHHA C HOAOM NosMcCaxXapHyOB XKUBOTHORIM 
IIPOHCXOKCHHA (PIHMKOFeHOB) H CHHETO OKPalIMBaHUA NosMCaxapHOB BbICIIMy 
pacteHuit (KpaxMaJioB). JIumm B 1939 r. Moppue (°) ony6muKoBasu JaHHBble | 
MoucaxapHye CCMAH OAHOrO H3 BHAOB KyKypy3bl («SouoTOH OaHTamy), WaroueNs 
-C HOJOM KpaCHoe OKpalliMBaHHe. OTOT MoMMCaxapHy Obl Ha3BaH «paCTHTeJIbHbING 
rIMKOreHoM». Xaccuy u Max Kpegu (°) u3 cemaH Toro Ke BHa KYKypy3bl Ha 
Pay C KpaXMaJIOM BbIJeMIH Tak%Ke NOMMCaXapHy, Aaloulul c HOOM KpacHy! 
-okpacky. M3yyeune storo nomMcaxapHya MeTOJOM MeTHIMpOBaHHA ToKas.aiol 
4TO TO C(MHULe Wel OH BeECbMa O1M30K rIMKOreHy. OTH JaHHble Obl NOATBEpP | 
xeHbI K. Meiepom u Oympy (7). Camuep 4 Comepce (8) Bbiqenuu «pacTuTesby 
Hble PIMKOreHbly W3 JBYX APyrux pasHOBHAHOCTel KyKypy3bl. | 

Tlommcaxapubl IMeHHbIX H OPXHAHbIX, Jalollwe Kpacnyto oKpacky Cc HOON} 
(4), HO HacTosllero BpeMeHH He HCCIeAOBAaNHCh. il 

Bu qemenuve 9peMypaua. BplcyweHHble KOpHu 9pemypyca (co| 
OpaHHoro B Hiovle B JOxkHoM Kasaxctane, 3al0BeqHHk Axcy-J>xKaOarsbl) u3Mesbi) 
YaJIHCb JO NOpOuika HW W3BJIeKaJIMCb IpH KOMHATHOM TeMMepaType Bool B OT} 
HoueHHH 10 4. Bogbl Hal 4. nopouma. M3 pogquoro 9KcTpakTa, OT/eeHHOrO OF 
PacTHTeJIbHOrO MaTepHala MuJbTpOBAHHeM Yepes MIOTHYIO TKaHb, Spemypaki 


* Pacrenne Eremurus Regelii Vved. (cem. Liliaceae) mpouspacraer B CpenHeti Asuu, ra 
‘OHO H3BECTHO TaK2Ke MOM HaSBaHHeM «WHPAY (y36.), «WMpAUm (Ka3axcK.), «WapbII» (TamK.)}|| 
Kak noxa3ano T. A. Tapacosoii (?), spemypyc Perea Moxer mpouspactaTb H B YCOBUAX cpen); 
Hew Momocbl. Ilo qanHbim O. H. Tlonomapesoit (3), KyIbTHBMpOBAaHHbI B ycoBusdx MocKBbI ape 
MYPYC COJEPAUT 3HAYMTEMbHO KOJMYECTBO KKMEAMIMX BEULECTB», XOTA OHO HECKOJIbKO HWKe, YEN 
VY cpeqHeasnatcKoro pacTeHHua. 
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Benics mpHOaBlenueM STHOBOrO cnupta. IIpu stux yCJIOBHAX BbIeseHHe 
§qKa B Buje OeJIbIX CJIHSHCTHIX XJIONbeB HauHHaeTca cpa3sy; BOHMHOH oObem 
s\pra (lO OTHOWMeHHIO K OObeMy BOAHOrO 9KCTpakTa), KOTOpbfi OObI4HO HaMH 
SIPHMCHAJICA, HOCTATOYeH [WIA OCaKNCHHA OCHOBHOM Maccbl MosMCaxapHya. 
,SMISHCTBIM OCaQOK OTAeMACH WeHTpHPyrupoBanHeM UM (uIbTpOBAHHeM Ha 
yoHKe Bioxnepa uepes Obicrpo dusnbTpyiounii (puJIbTp. 

aA OWMCTKU OT IpuMeceii GOe1KOB OcayOK pacTBOpsAICA B 5 %TpUXJOpyKcyc- 
J KHCJIOTe, H Nocle WeHTpHpyrupoBaHHuA yrseBOA CHOBA OCAaKacA JBOMHbIM 
EMOM CMpTa. OcaqoK OTJe/ISJICH H MHOPOKpaTHO fipomplBasics CHMpTOM BO3- 
WeTAOWux KOHWeHTpalHn (OT 32 fo 96%); OKOHYaTeIbHOe OcyLIMBaHHe 
IOJHAJIOCb B 9KCHKaTOpe Hat CaCl. uu P.O;. TitaTesbHoe o6e3B02%KNBaHHe 
Aka CNHPTOM HrpaeT BaxkHyio pOb, TAK KaK HEOCTATOUHO NPOMBITHI cnup- 
1 ocajloK NpH Cylike B 9KCHKaTOpe oOOpa3yeT O4eHb TBepyble poroBuyuble 
GYNMHKU, TpyAHO MoAyaroulvecs H3MebYeHHIO H pacTBOpeHHto. 

@ Cojep2kanne 9pemypana B Cyxux KOPHAX Spemypyca CocTaBAeT OKO 30%. 
\Dusuueckue CBOHCTBA 3peMypanHa. Xopowo Mpompitniit 
BBICYIICHHBIM NOIMCaxXapuy MpeycTaBlseT coOol Gerbil merkuli amopcbupiii 
NOWIOK. Dpemypau pacTBopseTcs B BOJe UPHOMUSUTeMbHO B OTHOIWeHUH | : 10, 
Ia3yA KeMKUU CHJIbHO ONaeclupyioulwi pacTBop. Ba3skocTb CBexKelpHroroB- 
dHoro 5% pacTBopa, KOTOpad oNpeyelaiacb pH MOMOUH BuCKO3HMeTpa 
BaJlbja pu 20°, npHOmusuTebHO B YO paz Gombe BASKOCTH pacTBOpa ryM- 


@lapaOuxka Tol xe KOHIeHTpauHH. VAenbuand akTMBHOCTh apemypana [a]* — 

B—32,5° B Boge (c = 0,98, / = 1). 

XuUMUUeCKHe CBOUCTBA H COCTAaB. Peakuua pacTBOpoB 
eMypaHa cia6o Kuciaa (pH 1% pacTBopa 6,5). C peaxTuBom Menuura ape- 
PpaH MpoOABMAeT efBa 3aMeTHbIe pesyUMpyiollve cBolicTBa. Onpeyesenve pe- 
MUpyrolleli cnocoOuocTH upH MoMOULH MeToja XarejopHa — Vencena mMoka- 
0, UTO OHa CocTaBsIaeT OKOIO 0,04% TaKoBol rsoKo3bI. Ilocme 3-uacoBoro 
Aponusa 2,5% HCl BocctranaBiuBalollad CMOCOOHOCTh 9peMypaHa pe8KO BO3- 
cTaeT H CTaHoOBHTca paBHoit 9V—94% B TepecueTe Ha rulIOKO3y (yBemHyeHHe 
PojomKUTeMbHOCTH TuyApomHsa WO 5, 7 u 8 ac, He yBeHYMBaeT Oosee pexy- 
Mipyroulyio cmoco6uoctb). YsBesMYeHHe B CTOJIb BbICOKOH CTemeHH pejly- 
pyrouleli ciocoOHocTH IIpH rufposHse CBUeTeIbCTByeT O TOM, ITO SpemypaH 
DecTaBAeT COOOM MomHCaxXapHy, ObITh MOXRKET cosepxXallHl JIMWb HeOOMbIUIOe 
IHUeCTBO IipHMecelt. py6o IpHOHKeHHbIe PacueThl NOKAa3bIBaIOT, UTO CTEMeHb 
DJIMMepu3alluu Takoro NosucaxapHya MpeBpiuiaeT 2000 u 4To ero MosleKyJAp- 
bIH BEC — MOpsAKa HECKOJIbKHX COT THICHY, T. €. Mbl HMeeM 3]eCb JesIO C BBIC- 
le MOUHOSOH HJIM HX CMECbIO. 

Jia olpegeseHua CTpyKTyPHbIX KOMMOHeHTOB 9peMypaHa MbI HCCJeqoBasIHu 
O KHCJIOTHBIM rHApOMsaT, CTapasdCb BbIJeHTb HW UJeEHTHPUMMPOBAaTb O38a30HbI 
OHOCaXapPHOB, a TaK%Ke pase MOHOSbl xpoMaTorpacpH4yecKkuM IMlyTeM, 

Tipu yelicrsuu ua rugpomusaT (Mocne oGecyBeyHBaHia H HeliTpanusayun) 
CHWJITHApasvHoM Mo OOWeNpHHATOH MeTOAMKe MbI JlerKO BbIJeJIMIM O3a30HbI, 
MelolliMe Tocuie NepBoll KpucTansusaunn T. m1. 182—183°. [aruKpatuaa KpH- 
TauWIM3alluA STOTO 03a30Ha MpHBeda K MoBpluenuio T. Un. AO 190—191°. Ora 
emllepaTypa llaBsleHua He COOTBeTCTBYeT TaKOBOH 03a30HOB. HanOowee U3BeCT- 
iBIX CAXAPOB, H 9TO IPHBOAUT K 3aKJIOUeHHIO, UTO HOO KOMIIOHEHTOM S9pemypa- 
a ABJIAeTCA HOBbIM MOHOCaXapuy, 1uH60 — 4TO Oomee BepoATHO — flaxke IATH- 
(paTHad MepekpucTaIu3anuA He IpHBesa Hac K HHCTOMY O3a30Hy. 


Kak u caleqoBano omxkMaTb, ropa3qo SOosee s*ppeKTHBHbIM JWI BbIACHeHUA 
jocTaBa SpeMypaHa oka3aJica XpoMaTorpaduyeckHh MeTOI uccse{OBAHHs. Aaa 
TOM MWe THAPONH3 NoMCaxapHya MpoBoAusCH Mp NOMOLIM 2,5% u 5% HCl 
1 H,SO, 8 Tevenue 3, 54 Sac. Puqpomnsatbl OcBOOOK[aIMCb OT HOHOB Cl 
1M SO! ¢ TIOMOMIb1Io HOHOOOMeHHON cmMompt MMI’-1 usu 2xe Npu rHapomHse 
4,SO, — yeiitpanusainelt rugpomusara BaCO;. B kayecTBe pacTBopuTeven 
IpH xpomatTorpadpun OblIM MCOJIb3OBaHnbl CMeCH benos— Boja, KOJWIMuH — Boja 
1 H-OyTaHo—yKCycHaa KuCIOTa — Bojla. X pomatorpaupoBane, MpoBo,umMoe 
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Ha 6ymMare Batman Ne 2, npogomKanocb or 18—20 4ac. Jo o—7 cyToK. IIponBE y 
TENAMHM CY KUN AHUIMH-pTranaT, HaTopesopuuH, MOUeBHHA, N-aMMHOOeH3OKN 
Had KuCNOTa, GeH3HIMH, AMMMAUHbIM pacTBOp OKHCH CepeOpa. ' 

PasmMuHble KOMOMHAUMH YKa3aHHbIX paCTBOpuTeseH WM MpoABHuTeseu, If), 
KOTOPbIX HaHOoulee yauHbIMH Obl KONMHAMH — Boa HM OyTaHou—ykcycH 
KucOTa — Boa HW AHHH — (TalaT, NO3BOJIMIH yCTaHOBUTb, YTO OCHOBHBIM 
CTPYKTYPHBIMH KOMIOHEHTAaMM SpeMypana ABMAIOTCA TOKO3a H MaHHO3a, K 
Topble, CYA 10 BeHYMHe HM MHTCHCMBHOCTH MATeH, IpUCyTCTBY1OT B OOMbIN} 
KomMuecTBax. Vsmenenve BpeMeHH THApoOH3a HW KOHUECHTpalluW KUCJOTHI } 
MeHAIO OOMleH KapTHHbI XpoMaTOrpaMM. 

Kpome NATeH P1OKO3bI M MAHHOSbI B HEKOTOPBIX Cly4¥aix Ha Oymare COn| 
pyKuBasoch elle 2—3 oOveHb CNAObIX MATHA. IIo monoxKeHuto OHH MOryT Ip? 
HajiexKaTb YPOHOBbIM KHCJIOTaM, OHAKO B paBHOl CTENeHH BeEPOATHO, UTO O 
MOryT IIpHHafiexKaTb HM UpOfyKTaM HeMONHOrO THApOMMsa speMypaHa. OT 
BOMpOC MOMMeKUT JalbHeHWIeMy BbIACHeEHHIO. 

Peakuua C HOROM. OpeMypan JaeT Cc HOJOM KpacHoe OKPalIHBaHHn, 
vicuesaiolilee Ip HarpeBaHHv M BHOBb NOABIAIOWeecH pH oxXaxjeHuH. Voy 
Had peakUuA H3ydasacb (OTOMeETPHYeCKH B YCIOBHAX, OJM3KHX ONMCAHHBbIM pe 
Hee JIA ruiuKOreHos (°), HO C Oouee BbICOKHMHM KOHICHTPpallWAMH ToMCaxapHj 
(10 mr/ma). Maxcumym normollenia wogq-9pemypaHa Upuxog_uTca Ha 530 M 
T. €. BecCbMa OH30K MO MNOJO%KeHHIO MaKCHMYMY HOj-ruuKOreHa KPOJM 
(500 mu). Jlo HeqaByero BpeMeHH CUNTaIOCb, YTO OKPaCKy C HOJOM JaloT TOJIb 
POMONONMCAaxXapH{bl, MOCTPOeHHble H3 TyIOKO3bI. OqHako B TocseqHee BpeM 
Jiokattsaic u Cunt (!°) BbIqe HH 43 NMeHHYHOM MYKH Moka elle HeOCTATOUHO NO 
poOHO H3YYeHHbIM MMH NOMCaxapHy, NOCTpOeHHbIM, MO JaHHbIM XpoMaTorpadu 
W3 TJIIOKO3bI, APAOHHOSbI H KCHJOSbI UM WarolluH C HOFOM CHHee OKpallMBaHH 
Bo3MoxKHO, 4TO TaKHM Ke HCKJIIOUEHHEM H3 OOWlero MpaBHuia, T. e. rereponos 
CaXapHjJlOM, JalOllMM OKpacky C HOJOM (B aHHOM Cculydae — KpacHylo), ABIAe 
Ca WM Halll TlowMcaxapuy. 

OnuTH NO PpakuvHouupoBaHHl 39pemypaunua. II 
CKOJIbKY H3JIO*KeHHbIC JaHHbIe He MO3BOJIAIOT PelUHTb, ABJIAeTCA JH SpemMyp 
OMHOM BICIeH NOMMO30M WIM MX CMecbIO, Oblia CelaHa NOMbITKa ero Ppakund 
HMPOBaHHA: BbI,eIAIHCb (pakuMu, OCaxXaeMble OHHM UH JByMaA oObemMa 
96% cuupta. O6e @pakunH HCCIe_OBAaNUCb 3aTeM Ha COsep2xKaHue BIArH, 30d 
a30Ta, docopa, Ha pexyUMpyrlollly1o CNOcoGHOCTb, HOMHYIO peakIH1o, a es 
Ha HaslMuve B HApouMsaTax Ipoctblx caxapoB (xpomMaTorpacbuyecky). 


i 


Ta6Oauna 4 
XapaktepucTuka ppakuui spemypana 


! 1 1 Do “a H 
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I | 4 0,06 | 0,10, 0,26 |cnennr| 93—94] cub. | 0,75 |6. Konuy.}6. Kone 
II 2 5,01 | 0,4—0,2| 0,44 x 91—92]| cna6. AS) |, e 
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Kak BuO us Taba. 1, BEIeNeHHbIe (PpakuHH O1u3KU TO pany npusnaKod 
M HanOoslee CyllecTBEHHO OTAMUAIOTCA 110 HHTeHCHBHOCTH HOMHOT okpacku. Oj 
HaKO STOT MpH3HaK CaM IO CeGe elle He MOXKET CBUETEMbCTBOBAT O passIHUHOM 
CTpoeHuHu bpakunit. Kak u3BecTHO, cy6ipakUHoHUpOBaHe aMuui03, HMeIOULH 
OAMHAKOBbIM THI CTPOCHHA HM OTJHUAIOUMXCH JIMUIb CTeHeHbIO NoMMepHsallHl 
MPHBOAMT K TpodykTaM, OOMaaiouluM pasnM4NOM HHTeCHCHBHOCTbIO okpalluBa 
HUA C HONOM. B nocweqHuMe rofbl ObINM NOJYYeHLI Januble, YTO u B culyuae Be 
BUCTBIX MOJIMCaXapHOB — aMHJION€KTHHOB HM CHHTCTHYUCCKUX TIHKOFeHOB 
HHTCHCHBHOCTb OKPallMBaHuA HOROM IPH OMHAKOBOM THIe cTpoeHua (omuHa 
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*hBaA EHNA Wen H AHHa HapyXHbIX BeTBell) 3aBUCHT OTYACTH OT CTeHeHH 
@auMepr3annn (1,1°). 

Takum oOpasom pa3uiuune Ho,HOl peakuuu cpaKkunit spemypana MOKET OBITb 
JYCIOBJICHO JIHIb pa3sqHuveM B CTelenH NoHMepHsallui. 

*% Bompoc 06 ogHopoqHocTH 9pemypana Ha OCHOBaHHM MIpHBeeHHbIX JaHHbIX 
ge 2%Ke He MOXeT ObITb pellieH OKOHYaTeMbHO. MccmeqoBaHHs B 3TOM HalpaBule- 
4H TpoyomxKarorcs. 


_ Jladopatopus (usHONOrHYeCKOH XHMHH Tlocrynuso 
Axkajlemuu HayK CCCP 29 VI 1956 
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XHMHYECKAM TEXHOJOLH 


H. B. MAXAMJIOB, B. H. MAMBOPOJIA u axagemux B. A.KAPIHH| 
HOBbIM METOJ, MIPOM3BOJICTBA BHCKO3HOFO BOJIOKHA 


Meroy cbopMoBaHHA BUCKO3HOFO BOJIOKHa Ha KHCJIOTHO-COJICBbIX BaHHaXx, iy 
BecTHDIM eule c 1905—1912 rr., o6mayjaeT pAXOM NPHHWHNHAJIbHBIX HEMOCTATKE 
OCHOBHbIe H3 KOTOPbIX: OO/IbIWaH BPeAHOCTb MPOM3BOACTBAa, BbICOKHe Pacxo 
CbIDbA H BCIIOMOPaTeJIbHbIX MaTepHaJIOB Ha eCAMHHWY MpOAyKUMH, CJIO%KHOC 
TeEXHOJOPHYeCKOrO Mpolecca H OobUIMe 3aTpaTHI Ha COOPpyxXeHve H SKCIyay 
I[MI0 BCHTHJIAWMOHHOFO XO3AHCTBa. OTOMY MeTOJy CBOMCTBeHHbI HeBO3BpaTHM} 
noTepH CbIpba pH Helitpamusauuu NaOH cepHot KuCIOTOH WM KMCAOTHOM TY 
pomm3e KCaHTOreHaTa L[eJVJIOJOSBI: 


OR 
Wa 
C5. FSO, ROU + Cs. NaesO. | 


SNa 


IlpHHuuinanbuad TpyHOCTb pellieHHa MpoOsembl OOeSBpexKUBAHHA BHCKC 
HOrO MpousBoycTBa (1%) mexKHT B YCTOMYHBOCTH HM CmaOol peakKIMOHHOM C 
COOHOCTH Cepoyrulepoga, BbIJeIAIOWeroca IPH POPMOBaHHH BOJIOKHAa Ha KHCICG 
HO-COJI€BbIX BaHHax. . | 

Eme Bepuemuyc, paccmatpuBaa CS, Kak aHruApuy AHTHOYFOMbHON KUCIOT 


TemMilepatype Bbliue 150° npoTeKaeT peaklua THAponH3a c OOpasoBannHem H 
u CO,. Jl. A. Uyraes, u3yyad peakiuu MpeBpalleHuA KCaHTOreHaTOB CUMPT¢ 
IIpH HarpeBaHHu HM pu JeHcTBHM pa3mMuHbIX peareHToB (NH; u gp.), ycTanil, 
BHUJ, YTO 3TH COeAMHEHHA HeycTOMuNBEI. B yKa3aHHbIX paOoTaX He CTaBHMGR 
3alaun, CBA3AHHbIe C OOe3BPeXKHBAHHEM BUCKO3HOFO MpOH3BOCTBAa, HO OHH CII 
XKHJIH HCTOUHHKOM TpeQNOMOKeHHU, YTO IPH U3SBECTHBIX YCOBMAX Cepoyra 
pox — CBoOo,ubIi HIM HaxO,AMMiica B Bue CoeqMHeHUi (KCaHTOreHaTHl, TP 
THOKapOoHaTbl) — MOXeT ObITh NepeBeqeH B CepoOBOAOpOA usu ero HeseTy4H! 
comH 6e3 yulepOa [IH Mpou3sBoyCcTBa. 

C 1949 r. namu (4-6) BeqyTca HcceqOBaHUA Mo THApoAu3sy KCaHTOreHaTa B Ie 
JIOUHOH Cpefe, KOTOpble Mbl paccMaTpHBaeM Kak pa3BHuTHe uel Bepmenuyca 
Uyraepa. OTH HCCeAOBAHHA MO38BONMJIH 3aMCHHTb KHCOTHO-COmeBbIe ocal 
TeJIbHbIC BAHHbI Ha OydepHble MeOUHbIe H CO3aTb HOBBIIi METO]| IPOHSBOJCTBE 
BUCKOSHOrO BOJIOKHa — 6e3 BbIJeeHHA BpeAHBIX ra3o0B. [IpHnnunuanbHol o0 
HOBOH MeTOJa ABJIACTCH CBASBIBAHHe EMKOFO HATPa BHCKO3bI H OcaxKenue Uh 
Hee KCaHTOreHaTa WeJJIOOSbI C NOCMELYIONIUM FHAPOMH30M ero B LWesIOUHO) 
epee, 

OcHoBuble XMMHYeCKHe Mpolleccbl STOO MeTOJa CBOAATCA K culeftyIoulemMy: 

1. PopmoBanve KcaHToreHaTHOrO BOOKHa Ha BaHHaXx, Cojepxalllux OuKapil 
OoHaT HaTpus. | 


2. Pa3s10xKeHMe KCaHTOreHaTa We/WIONOSbI HU pereHepalua PH[pat-1esJa 
JO3HOrO BOJOKHa TO CxeMe: 


OR 


we 
ot S + 3NaOH > 3ROH + 2Na,CSz + NasCOs. 


ok 

B paGoTe B pasHble NepHOAb MpHHuMan yyacTHe Gobo KOTeKTUB COTPYAHUKOB (i 
es WTaNebHOH a6opaTOpHH 9KCIepHMeHTaJbHOrO KOHCTPyKTOpeKOrO Oropa) 
H OKCICPHMCHTaIbHOrO 3aBOa Bcecow3Horo Hay4HO-HCCeFOBATeIbCKOFO MHCTHTYTa HcKyc+ 
CTBeCHHOFO BOWIOKHA. 


656 / 


deqHero JO cepb: 


H.S+0-—->S+ H,0. 


fina cuwxkKenHa HaOyxXaHHa KCaHTOrenaTHOrO 


7H>8,0) pensatctByer pa3oxKeHHIO KCaHTOre- 
{Ta WeNONO3bI HW MOOOUHbIX MposyKToB (NasCS, 
NaS), cOpaso0BaBliHxca B BHCKO3HOM pacTBope 
TlepeXoJAWLHX B OCaHTeJIbHYIO BaHHYy 6e3 pasvio- 
SHUA. OTOU COYCOBIUBaeT OTCYTCTBHe 1a3o- 
Wenenul pu PopMoBaHHH BoOJIOKHA. 

Jia MOJyYeHHA BOJIOKHa C XOPOWIHMH (Pu3HKO- 
PXAHHUECKHMH OKa3aTeJIMMH KCaHTOreHaTHOe 
WIOKHO o,BepraeTCA BbITHXKKe B pacTBope 
Jbiata HaTpuA pH TemuepaType 80—100°. 

: Bompoc o rufpomu3se KCaHTOreHaTa B BHCKOS- 
IX (UeOUHBIX) PpacTBOpax UHCCeqOBaJICA HeO]- 
bkpaTHo (7-7), 

' Hamu Obla wccueqoBaHa KHHeTHKa PH posH3a 
saHTOoreHaTa B pacTBOpax cyJbiaTa HaTpusA, 
MTPaIbHbIX HM COepKallHX PasJIMYHOe KOVIMYe- 
BO IWesouH (fo 50 r/n), pH pa3sIMUHbIX Temme- 


| 3. Perenepaunsa ucxoqubix Kommonentos (NaOH u NaHCO,) » ompinen ue 
}OOUHbIX MpoOyKTOB c NepeBogom cBaAsanHoro CS, B H,.S Ye OKHCICHHeM T0- 


NasCO3 + Ca (OH), > 2NaOH + CaCOg, 
Na.CO3 + CO, + H,O <> 2NaHCOs, 
NagCSx + 6NaOH — 3Na,S$ + Na,COs + 3H,0, 
Na.S -- COut LO = Hiss Ne. CO., 


# 


BOJIOKHa B OCaHTeCJIBHY!0 


lHHYy WoOaBnneTcH cynbdaT natpusa. Wkenounaa cpega ocaquTebHOl BaHHbl 
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6 OO ARE MH: 
Puc. 1. Kunetuka pereHepa- 


IH WeIOIO3bl H3 KCaHTore- 
HaTHOH HHTH B pacTBope cyJIb- 
(ata HaTpHA C KOHWeHTpalnent 
250 r/a mpu Temnepatype 100° 


nrypax oT 60 go 130°. 
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Shae 


VISTI AG 


3840 


5 

BS 
S 
3S 
— 


4 
F 


ui 


| 

fe? 20 
ac. 2. CxopocTb ruspomu3a KCaHToreHata 
JLMIOIO3bI1_ B pactBope NazSOz (250 r/a) u 
oapkoH NaOH (4 r/a) B 3aBHCHMOCTH OT 


80 mun. 


60 


40 


mmepatypbl. Temnepatypa od0padorknu: 
—130°; 2—113°; 8—102°; 4—90°; 5—80°; 
6—70°; 7—60° 


Ha pHc. 1—4 noka3auHbI KPpHBble CKOPOCTH THJ[pONH3a KCAHTOTeHaTAa LeVJIJIIO- 


Ha puc. 2 u 4 BugHo, 4TO CKOPOCTh FHApONN3a 3aBHCHT OT TemMepaTypbl; 
u Temuepatype 130° ruqponus 3aKaH4unBaeTca B TeyvenHe 5—6 muu. IIpu no- 


BbILICHHH WeJIOMHOCTH BaHHbl CKOPOCTb 
PHposH3a 3aMefaeTcH, OJHaKO JlarKe 
IIpH BbICOKOH WleJOUHOCTH Mporece rHy- 
poOJIH#3a B OCHOBHOM 3aKaHUHBaeTCaA B 
TeyeHHe 20—30 Muu. 

Vi3yyeHHe UposyKToB Truypounsa 
MOKa3bIBaeT, UTO OCHOBHBIM TpoOyKTOM 
peak rHujpomH3sa KCaHTOreHaTa LedI- 
JUOJO3bI ABJIAIOTCA WeJON03a, TPH- 
THOKapOouaT, Cosa MH CepHHCTHIM HaT- 
pul. Ilospnenue NasS B MpoxykTax 
THAPOH3a MOXKHO OOBACHHTD JaJIbHel- 
IMM THJ{pouH30M  oOpa3s0BaBlelicaA 
Na.CS, B MepBbili MOMeHT peaKkIHH. 
CnelvaJbHbie OMbIThE MO THApomusy 
TPpHTHOKapOonaTa HaTpHA B WieOUHON 
cpeye No_TBepyHIH IpeBpalljenue ero 
B NaeS u Na2CO,. 

OnucaHHad BbIIlIe XHMHYeCKaH CXe- 
Ma MeTOJla H pe3ysIbTATbI HCCeqOBaHuA 


SII IPpOBepeHbi Ha OMbITHOM yCTaHOBKe C BbIIyCKOM BHCKO3HOIO ITalleJIbHOroO 
o10KHa. TloulyyeHHoe BOJIOKHO HMeeT CJleyrollve (Pu3HKO-MexaHHyecKue NoKa- 
iTeIM: KpellocTb B Cyxom cocToaHHH oT 15 go 28 p. KM (B 3aBHCHMOCTH OT 
ITAXKKH), yAsuHeHHe OT 8 Jo 20%, KpellocTb B MOKpoM cocTosHHH oT 60 Jo 


)% of cyxoro. 
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Bonoxkuo wlemouHOro ClocoOa (POpMOBaHHA OTMMAACTCA oT OObId Horo THEp} 
IeMMIOOSHOTO BOVIQKHA Gomblilel IJIOTHOCTbIO MOJIeKYAAPHOH ylakOBKH, Mek 
WM HaOyxaHHeM B Boye HM Oomee HU3KOM FHrpOCKOMMYHOCTHIO. PaBHOBecr 
KPUBad COpOLUH BOAbI BOOKHOM TIpHONMKaeTCA K COOTBETCTBYIONICH KPHE| 
XJIONKOBOrO BOJOKHa. BowoKHo HMeeT KPyrJbIM WIM OBaJIbHbIM MONePersl 


~ 
S$ 


~ 
S 

= 

Ss 


S 
— 
S 


Ss 


8 


6 9kb. cm? QIN J, Ha 10 2 bonokna 
a 
S 


Ocmamoya. kcanmoeeHam 


S 


8 
Ocmamoy#. keanmoeenam 
6 3b. cm? QIN J, Ha 102 bonokna 


S 
S 


1) 2D 30 mun. 0 2 om 4 50 60man. 


Puc. 3 Puce. 4 


Puce. 3. Bauanue pH u menounocTH Ha CKOpocTb FHAPONM3a KCAHTOreHAaTa IeWJIOIOSbI 
Temmepatype 95° Hw comep>xaHuu NasSOs B BaHHe 250r/n.1 —pH7;2—pH10; 3—104 
NaOH; 4—50 r/n NaOH 


Puc. 4. Cxopocts rupomu3a KcaHToreHaTa WeumONO3bI B pacTBope cybata HaTpusA (250 r 
c mo6asKoh NaeS (5 r/m) B 3aBHCHMOCTH oT TemMepaTypbl. Temmeparypa oOpadorKH 
1—60°; 2—80°; 3—90°; 4—101°; 5—115°; 6—130° 


cpe3, paBHOMepHYy!O MaKpocTpyKTypy No NonmepedHOMy CeveHHIO HW He Cosepxii 
cepbl. HoBoe Wes10I03HOe BOJIOKHO yCIeWIHO OCBaHBaeTCA MPOMBIILJIeHHOCThY 

Oyuok u3 ocoOeHHOCTelH CXeMbl ABJIACTCA JIEFKOCTh PereHepalMH XHMHK} 
Huu. Ona OOyCNOBIMBaeTCA JerKOH CMOCOOHOCTbIO K IIpeBpalleHHAM HaTpHeBE 
couleH yrOuJIbHOM WH THOYrOJIbHOH KucIOT. OOpas0BaBLIHiicA B Mpomecce PopM 
BaHHA KCaHTOreHaTHOrO BOJIOKHa KapOoHaT HaTpHA JerKO MpeBpallaetca oOpal 
HO B OHKapOoHaT TlyTeM KapOoHH3allHH ero yruiekucioToH. Ilpespamlenue off, 
pa3yrolleroca IIpH rHApolM3e KCaHToreHaTa [eJMIOO3bI KapOonaTa HaTpPHA ||, 
TPHTHOKapOouaTa HaTPHA B eKHH HaTP. OCyIecTBAAeTCA TO U3BecTHOH cxen 
IlyTeM ero KayCTHPuKalHH YW3BeCTKOBbIM MOJIOKOM. HakaniuBalolluica cer 
HUCTbIM HaTpHu JIerKO pa3araeTCA yroubHOH KHCOTOH Cc OOpa3s0BaHHeM Kai 
Oonata HIM OnKapOonaTa H cepoBOZOposa, KOTOpbI MpeBpallaeTca B cepy, 


Bcecow3Hbli HaydHO-MCcCeqOBAaTeIbCKUM MHCTATYT Tlocrynuao 
MCKYCCTBeHHOrO BOWIOKHa 5 VII 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


1 Biperr, Op. mar. Ne 430221, 1906, 23. A. PorosBan, K.II. Jlecuua Ipou 
opr. xuM.,4, 92 (1937). %M. Landa, Chem. Promysl., 4, Ne5, 167 (1954). H: B. Muxaig 
aos, B. WU. Mak6opoga, B. A. Kapruu, O6men Texu. onsitom., UckyccrBenHal 
BoOKHO, No 2 (1952). © B. WH. Man6opoga, H. B. Muxatinos, B. A. Ka 
ruu, HW. H. Bananuguuna, Tam me, Ne 2 (1952). *H. B. Muxatnoue 
B. WH. MaOopona,E. A. Mapouosa, Tam xe, Ne3 (1952). 7 B. HW. Wap Kom 
Mcxyccts. sonoxvo, Ne 12(1930), ®C. H. Mauuaos, C. M. Pusos, Ucxycermh 
BONOKHO, Ne 2, 6 (1934). ® A. HW. Meoc, A. C. Waouranabunit, Ucxyccrs. son0Kh 
NoNe 1, 4,5—6 (1932), 7° P.C. Heiman, B. A. Kapruun, E. A. DoKxuna Iipomj 
opr. xum., 1, B. 10 (1936). 44 E. Seiger, Helv. Chim. Acta, 12 (1930). 2% P. Hei 
rent,S. Inoff, J. Polym. Sci., NeNe 1, 4 (1948); Ne 6 (1950). 1 
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Horaagn Akagemun nayr CCCP 
1956. Tom 111, N 3 


XHMHYECKAAH TEXHOJIOTHA 
a 


H. H. CEPB-CEPBHHA, 10. A. CABBHHA u B. C. )KYPHHA 


)BPA3OBAHHE PHYAPOXJIOPAJIIOMHHATOB KAJIBUMA HW BJIMAHHE 
. UX HA CTPYKTYPY WEMEHTHOTO KAMHA 


(ITpedcmaéaeno axademuxom IT, A. Pe6undepom 28 VI 1956) 


_Uccneqosanua mpoeccoB rugpatTalua MuHepaoB WeMeHTHOrO KAMHKepa 
3 IPHCYTCTBHH OOJIbIHX KONHYECTB XJIOPUCTOrO KaJbIMA H HaTpHA B Bose 3a- 
‘BOPeCHHA, Kak STO TpeOyeTca pH NpUMeHeHHH MeTO,a 3HMHerO OeTOHHpOBaHuAa 
e3 MOWOrpeBa CocTaBJIAIoWlNX (1), MOKasaJIM, UTO BBeJeHHe STHX IJIEKTPOJIHTOB, 
SbISBIBAIOULMX pA PH3HKO-XHMMUeCKHX H38MeHeHHH B CHCTeMe (NOHH2KeHHe 
TOUKH 3aMep3aHHA BOJbI, PaCTBOPHMOCTb MH- 
iepaJloB pu ruyApaTawuu, KHHeTHKAa Truypara- 
HHH, yBeJIMYeHHe CKOPOCTH XHMHUYeCKOTO AUC- 
leprHpOBaHHA 3epeH WeMeHTa H p.), Colpo- 
307KaeTCH XHMHUCCKHM B3aHMO]elicTBHeM 
<JIOPHCTOrO KaJIbIluH KaK C aJIIOMMHAaTHbIMH, 
[ak H C CHJIMKaTHbIMH MHHepasaMu HM UpoyK- 
tamu rHyposuusa (*). GEO LBS 
CkopocTb ruypaTauuH WH KOMMeKCOOOpa3o- b/g——— -\ 
gaHva Cc CaCle auiOMMHaTHOH cocTaBlmOMle pyc 1, Konuuectso CaCle, cBa- 
AOPTMAHUWeMeHTa (TpexkaJIbI[HeBoro aJIIOMHHa- 3aHHoe | Pr TPeXKaJIbUHeBOrO AJIIO- 
ra) BO MHOrO pa3 ObICTpee CKOpOCTH THJ[paTa- MuHaTa np ruspataynH B 23% 
GMM CHJIMKaTHEIX MHHepasoB, U MpoLyKrTb! Puj- — PactBope Soe Pekan ete 
lpaTalluH STOTO MHHepadia B OCHOBHOM ompese- saad One ees ee ae ies 
MAIOT CTPyKTYpy WeMeHTHOTO KaMHA B OeToHe 
M pA ero cnemuucuyecKux CBOHCTB. 
_ Vsyuenne mponecca rufpaTalun TpexKaJIbUMeBOrO aJIIOMHHaTAa B BOe C pas- 
MMUHbIM COJep2KaHHeM XJOPHAOB KaJbUMA UW HATPHA MPH PpasHbIX BOAOBAKYIIMX 
OTHOWEHHAX (KOHILCHTpalua TBeEpAOM dasbl) H TeMMepaTypHbIX yCJIOBHAX M0- 
iKag3al0, UTO THApPaTbl KOMMVJIEKCOB TPeCXKaJIbUMeBOFO aJIOMHHATA C XJIOPHCTBIM 
KaJIbUMeM MOryT OOpasoBbiBaTbea B ABYX (OpMaX — B HHSKOXJIOPUAHOM HU BbI- 
COKOXJOpUAHO cbopMax THApoxXMOpasioMHHaTa KaJbunA *. 
Hamu Opium u3yusenbl ycnopua O6pas0BaHua OOeUX (OPM B 3aBHCHMOCTH OT 
OHUeHTpPaluN cole KaJIbUuA UH HATPUA pH PasMWUHbIX BOMOBARKYIMX OTHO- 
euuax (B/s), pH pasHbix TemilepaTypHEIX yCMOBHAX HU BJHAHHe MOOaBOK T0- 
BEPXHOCTHO-AKTMBHOFO BellecTBa THApOubHOrO TuNAa (CysbPUTHO-CHMpPTOBaA 
Oapya). Uccnegonana ycroiiunBocTh 9THX KOMIJI€KCOB HM YCTaHOBJICHbI HEKOTO- 
pble 3aKOHOMepHOCTH BJIMAHHA UX Ha CTpyKTypy WeMeHTHOTO KaMHA. 
| Ha puc. 1 mpeqcrapnenbl pesybTaTEl anau30B TBepOH casbl, NOMyYeHHO 
WIP rupaTalluu TpexKasIbuUMeBoro aiOMUHATa B 23%-M PacTBOpe XJOPHCTOTO 
aJIbUUA TPH pasHbIX BOJOBAXKYININX OTHOWeHHAX H TemnepaTypax. IlonyyeH- 
HbIC JJAHHbIC WOKA3bIBAIOT, YTO BHICOKOXJOpHAHaA PopMa FHApoxsMopasIOMUHATA 
alblua. oOpasyercnh  mpevMyllecTBeHHO pH Temileparype Huxe On 
Tlonupiit xumuuecknii ananu3 (cm. Ta6a. 1) mo_rBepmKyaeT, UTO BbICOKO 


* CyujecTBOBaHHe BbICOKOXJIOPUAHOM POpMbI THApOXsopaiOMMHATa MPH PHApaTalnn CsA 
jpH Temmepatype Huxe O° BrepBbIe ObIIO BbICKa3aHO B. 9. Jleiipuxom Ha ocHoBe pabor, MpoBe- 
JeHupix B MocKoscKom HedTAHOM HHCTHTYTe HM VU, M. Ty6xuna. 
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XJIOpHyHat opMa THApoOXOpamOMHHAaTa KaJIbUMA COOTBETCIBYCT cpopmy 
3CaOAl20,3CaCl2-30H20, aHauOrHuHO M3BeCTHbIM KOMIIJICKCHBIM COC]MH 
HUAM TPeXKaJIbUMeBOTO aJOMHHaTa Cc Apyrumu couamMu (CaSO,, Ca(OH) u wy 
(?,4)), HuskOxOpHyqnaa copma 3CaOAl20,CaCl,5-10H20 usyyenHaa pan 
qpyrumMu apropamu (*). ; z 
Tepmorpaduyeckoe ucciesqopaHve STUX COeAMHeHHH Ha MMpoMeTpe KYPHiy 
KoBa * TakxKe MO{TBepAuNO OCOpasoBpaHHe AByX BUJOB THAPOXMOpaJIOMHHa 


Ta6muna 1 


Xumuyeckuli avanu3 TBepyow dash ruApaTupoBanHoro  C3A B 21%-HoM pacTBop 
XJIOPHCTOTO KaJIbuuA, tT = 34 qua, B/B=50 


Al,03 CaO CaCl, H,0 Sopny ee 
B Tr Ha 4 r KOMNMeKca 
of Hain. 0,176 | 0,296] 0,199 | 0,326 ct, ee 
dea -20 ee 0,482 | 0,300) 0,198 | 0,320 \ sca0Al,0,Ca 21 
of Hafiz. 0,099 | 0/140] 0,276 oc 
fo) \ BBIY, 01039 +0%447| 07201 | 0.473 | ¢ 3C@OAlOsdCaCls-ciiae 


KaJIbILMA C SHOTepMuYecKUMU acbtbeKTaMU B OMHAKOBbIX HHTepBasax TeMITepaj 
TYP, HO C pe3KO pa3IHYHOH OBO_HeHHOCTHIO. KpuBple Jerugpataluu oOpa3s 
BbICOKOXJIOPHAHOTO FUApOXMOPaIOMHHATAa KaJbUUA YKa3bIBaloT Ha erO Kpali® 


40 60 120 mun. : 40 60 120 mun. 


Puc. 2. Kpuppie eruspatauuu ru~poxmopamoMHHAaTOB KaJIbuuaA: 

ad — HH3KOX0pHAHad (popMa, NowyyeHHad MpH ruszparanuu C3A B 

20% -Hom pactBope CaClg mpu Temmepatype + 20°; 6 — BrlcoKox0- 
puqHuaa (popma, NowyyeHHad mpH rugzpatayun CsA mpu — 10° 


HIOIO HEYCTOMUHBOCTh axkKe IPH He3HaUHTeJIbHbIX MOBbIMICHHAX TeMmepaTypb 
(cm. puc. 2 6). Mcceqopanua ycrolunpocru sToro KOMMseKca B BOJe UB BOM 
HO Cpefle B 3aBHCHMOCTH OT KOJMUECTBA SJIEKTPOMUTOB B Heli pH Temneparypél 
+20° noKka3piBaior, YTO OH HEYCTOHUMB B BOAHEIX pacCTBOpax Hu MepeXogUT B HS 
KOXJOpHHy1I0 *opmy (Ta6n. 2). Huskoxnopuguas bopma ,ocraTouHO yecroii4| 
UMBa B BOMe UM B PacTBOpax XMOpHAoB. B Boye ona THAPOMUTUYeCKN OTMeHIAeN 
CaCl2 B KommuectBe = 0,045% k O6bemy Bogpl. Uccueqopannsa ycroiiumBoctHl 
BO BP€MCHH NOKAa3aJIH, YTO BbICOKOXJIOPHAHbIN KOMIJIEKC HeEycTOHYHB H mOcTe4 
Me€HHO NepexoAuT B Oomee ycTOHUMByIO HA3KOXMOpHAHY1O (bopmy. | 
IIpu usy4eHuu Mmponecca rupaTalluH WeMeHTa B TeX 2Ke YCJOBHAX HB pH 
CYTCTBUM OosbIIMX KOMYeCTB CaCle Opui0 ycTaHoBseHO, ITO THApOXsOpasIoMA- 
HaTbl KaJIbILMA MOPYT OOpasOBbIBaTbCA Ha PasMMUHBIX CTAaMMAX TBEPAeHUA 1e- 
menTHoro KamMud. IIpw oOpasopannu ux Ha MlacTMuHol craquu (5), T. e. B me4 
PHO elle HeCOPMUPOBaHHOK CTPyKTYPbI, PHAPOXMOPaIOMHHATHI Kaba cn 
COOCTBYIOT IlOJYYeHHIO OHOPOAHOH mMTOTHOT CTPYKTYPbl C MOBBILIeCHHOM BORO 


* IIpunocum O,uarofapHoctp H. C. PaccoucKoli, mo6e3H0 TipewocraBuBieH HaM pe- 
3yJIbTaTbl TepMOrpa*puyecKOrO UCCeFOBANUA, BbINOJHeHHOTO MO Hallett mipocb6e. | 
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Ta6Ouauna 2 


5 e 
TOUYHBOCTb FHAPOXJOPaJIOMHHATOB KaJIbILHA B BOE H B BOAHBIX pacrBopax CaCl, n Ca(OH), 


O6bem BOALI B MI PactTBop 


10 30 


XapaktTepucrTuka OOpasiia 


pactTBop 
Ca(OH), 


Hacpily. 


Koany. CaCle, nepeurenur. 
B BOAY, BT KounyuectBpo CaC', B r., Mepemenmee 
B 30 Ma pacrBopa 


P BbICOKOXJIOPHAH. POpMBI, Cco- 
Hepx. 0,355 r CaCl, u 0,36r 
BOJbI — | 0,212} — 0,219} 0,209} 0,207) 0,201) 0,200 
T HH3KOXJOpHAH. QOpMbI co- 
mepx. 0,192r CaCl, u 0,33 r 
BoJbI* 0,027| 0,038 | 0,044 | 0,014) 0,042} O — | 0,037 


* KoMmJIeKC COL€PKUT OMHOBPeMCHHO C HHSKOXJOPHAHOH HeOOMbIUNOe KOJHUeCTBO BBICO- 
KNOPHAHOH MopMbl ruzpoXMoOpaNOMHHAaTA KawbuUNA, KOTOpad oT 1 r oTrmensaer 0,023 r 
iCIl, B BOAHBIX pacTBopax. 


SIPOHHWaeMOCThIO HW MOpoOsOcTOHKOcTbIO. OOpa3zoBaHne 2Xe TH POXMOpaJIOMH- 
ITOB KaJIbIIMA, OCOCeHHO C OOJIBINHM MpeoONaqaHveM BbICOKOXJOPHAHOH 
OPME!, Ha CTaMH KPHCTaJH3alHOHHBIX CTPYKTYP MPHBOANT K BOSHHKHOBeHHIO 
TYTPCHHHX HallpsKeHHH- B CHCTeMe, KOTOPbIe MOTyT BbI3BaTb HeOOpaTHMble 
~popMalHu HU paspyIIMTb CTpyKTYpPy WeMeHTHOrO KaMHA (XJIOpaJIOMHHAaTHAaA 
pposvA WemeuTa). 

HeycTowuHBocTb BbICOKOXJOpHAHON cbOpMbl THAPOXMOpaMIOMHHAaTOB KaJIb- 
AA IPH H3MCHEHHH TeMiepaTypHBIX HM A pyrHxX YCJIOBHH MOKeT BbISBaTb B le- 
SHTHOM KaMHe Tip BbICOKOM aJIIOMHHATHOCTH WeMeHTHOTO KJIMHKepa Halips- 
eHHA Jpyroro nopsyKa. Ilepexoy BbICOKOXJIOPHAHOH POpMbI B HH3KOXJIOpH]- 
yiO B STOM Culy4ae COMpOBOXKaeTCH BOSHHKHOBCHHEM B WeEMCHTHOM KaMHe Ha- 
DsPKCHHH, NPHBOAAWNX K OOPas0BaHHlo TOHKHX TpelllHH THMa yCaOuHbIX. 
Han6osee acbctpeKTHBHBIM CMOCO6OM peryJIHpoBaHHA OOpas0BaHHuA FHApOXsop- 
MOMUHATOB KaJIbILMA TOO HH Jpyroro Bua Ha pasJIMYHbIX CTaquAX TBeEpse- 
AA I€MeHTaA ABJIAeCTCH BBeeHHe XJIOPHCTOFO HAaTPHA OMHOBPeCMeHHO C XJIOPH- 
(bIM KaJIbILHeM. 


Ta6Oauna 3 


uaHHe jwo6apox NaCl na oOpa30BaHHe BBbICOKOXJOpHAHOH OpMbI THApoXJopasoMUuHaTa 
JIbILUA, MOIyYeHHOrO Mpu rugApatanun CzA B pacTBopax XJOpH OB OOueH KOHUeHTpayAH 23% 


(B r/r) 
2r CaC'2+ 4 r CaCl, 4 r CaClo+ 
CaCl2 +11 NaCl +4 r NaCl +2 r NaCl 
Ilpo 202K HTC IbHOCTb rHapatTalluu B CYTKax is 
28 | 240 28 28 28 
53 Saye 
420°; B/s=100 
cBa3aHo CaCl 1,14 0,42 0,42 0,49 0,42 
P BOJbI hats 0,66 0,65 0,64 0,53 
=—10°; B/B=00 
: cBa3saHo CaCl, 0,93 = 0,65 0,408 0,41 
S BOJbI 1,50 — 0,85 0,65 0,63 
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MUccaeqopaHuai KHMHETHKH THApaTaluv TpeXKaJIbUMeBOFO aJIOMHHAaTA B CM 
IWaHHbIX PaCTBOPaX XJIOPHAOB UM aHaJIM3bl MOJYYeHHbIX THApaTOB WOKasa 
4TO 4eM Gombe XMOPUCTOFO HaTPHA BBeJCHO B CHCTeEMY, TEM B MCHbIUeH Cremer, 
M C MeHbIIeH MHTCHCHBHOCTbIO HeT OOpaay 
BaHve THAPOXMOPaJIOMHHATOB KaJIbILMA, OC 
6eHHO BbICOKOXJOpHAHOH (opMpr (cM. Taba} 
u puc. 3). Ilosromy BBeyeHue XxsIOpHcTot 
HaTpHA OJHOBPeMeHHO C XJIOPHCTHIM Kau 
IHeM B BOJHY!IO Cpesy MO3BOAeT yerpanu| 
XJOPaJHOMHHaTHY!0 KOPpO3Hi0 HeMeHTHO} 

ll 
| 


KaMHA B OeTOHe. OnTHMasIbHOe KOJIMUeCT 
fat, ols Rm? Was ae OOaBsIseMoro XMOpHCTOrO HaTpuA Obycid 
JIMBaeTCH MMHepasIOrMyecKHM COCTaBOM 
Puc. 3. Konuyectso CaCle (1) 1 no- M€HTa HM TeMMepaTypHbIMH YCJIOBMAMM TB 
el (2), cBa3aHHoe 1 r Tpexkanbyve- ACHHA. 
BOrO aJIOMHHATA TIpH PuypaTauun ero Jjo6aBku CyJIb(*UTHO-cMpTOBOH Oap]BI 
TEE atcha Goren pacTBOopaM ; OMHOTO XJIOPHCTOrO KaJIbUMA | 
uneii 23%.7 = 28 uel; B/IL= 15, WOMABJIAIOT, a JIMIIb 3aMe]JAIOT o6pasopi 
f= — 10° HHe€ BbICOKOXJOPHAHOH (bopMbI THuApoXwMOl 
aJIOMHHaTa KaJIbUMA WM ABJIAIOTCA perydl| 
TOPOM CTpyKTypooOpa30BaHuaA WeMeHTHOFO KaMHA C APyrHM MeXaHH3MoOM Jen 
BuA— aycop6uMoHHDm™M (°). B uvacTHocTu, CyJbdpuTHO-cNupTOBad Oapya mpefo 
Bpalllaer BbICaIMBaHve XJIOPHCTOrO HaTpHA Ha WeMCHTHOM KaMHe, KOTOPOe H 
OmrofaeTca IIpH BBeAeHHH ero B OOJIbUIOM KOJIMUeCTBe, H YMeHblaeT ycay 
Ie@MeCHTHOFO KaMHA TpH H3MCHeCHHM TeMMepaTypHbIX yCJIOBHH TBepAeHUA eFo, 


q 


1 


! 


VUuctutyt du3snueckoH xuMuH Tloctynuso 
Axkayemuu HayK CCCP 21 V 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


170. A. CapBpuua, H. H. Cep6-Cep6uua, Crpout. npom, Ne Q (1954) 
2H. H. Cep6-Cepé6uua, IO. A. Capsuna, L[ement, Ne 2 (1955). *07.C 8 
aauKkuun, B. B. Jlanun, H. A. Toponos, ®usnKko-xumuyeckne CHCTeMbI CHJIMKAl 
Hol TexHosorun, M., 1949. *B. M. MocxsBuH, T. B. Py6eunxKaa, Llement, No 
(1953). ° E..E..Geraaospa, E. C..GonaoBpbesa, Tes. f0Kn. copem.. 10) XuM: 
meHTos, 1955. ® E. E. Ceraaosa, Il. A. Pe6uungnep, O. UW. J yxpaunos} 
Bectu. MI'Y, No 2 (1954). 
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Toxraago AkagemMun nayr CCCP 
1956. Tom 111, Ne 3 


TFEOJOPHA 


¥ 


A. Il. BJTYOPOB u JI. C. TY3OBA 


YPUIEHOCHBIE OTJIOKEHHA HYOKHETO KAPBOHA TATAPHH 


(ITpedcmaeneno axademuxom H. M. Cmpaxoeoim 27 VIII 1956) 


- YIJIeHOCHbIe OTIORKeHUA Ha TeppuTOpuN TaTapuu u coceqHHX OG6sacrTeli 3a- 
meraior Ha 3Ha4HTeIbHOM ryOune U M3BeCTHbI JIMUIb 10 JaHHbIM Oypenua Ha 
aeprb. Bnepspie yim Hu>KHerO KapOona Broporo Baky Opium onucaunl B 1941 r. 
©. H. Haymozsot yaa Kpacuoxamcxoro, Tylfimasunckoro, KyiiOpuuescKoro 
a Cbi3paHCcKoro palionos (°), a XHMM¥eCKad XapakTepucTHKa Jana P. A. Benep 
a1. JI. Pouxman (*). B 1944 r. A. II. Baygopopnm (*) usyyanucb yrau HMxKHerO 
KapOona Tatapuu, BCKpbitble ckBaxuHOH Ne | y 4. Byagpipb Ha Kame, a nosy- 
dee ocBellalacb HCTOpHaA yrieHakonweHua B TatTapuu (7) H oTrmeyamocb, 4TO 
Tpouecch! yrieHaKOMJIeHHA TepeMellasucb Cc BOCTOKa TaTapHu B 3amaqHOM Ha- 
apapnenun. B 1952 Tr. u no3quee Ha BOcTOKe TaTapHu HepTaAHuKaMH OBI BCKPbI-, 
bl MOULHbIe MWacTbl yrueli (or 5 Jo 13 M NO KepHy), pe3yJIbTaTb! H3yIeHUA KOTO- 
Bix, 10 JaHHEIM A. I]. Baygopopa, cooOmjaiorca Hue. CmOpoBO-MbIJIbIeBbIe 
OMIIJICKCbI yruieH usyyamucb JI. C. Ty30B0H. OTH WaHHbIe NOKa3bIBalOT, UTO 
yruu Tatapuu 3aciyXHBatoT CneluadbHOro. H3yyueHHaA. 
_ YYOJIbHbIe WACThI 3aleraioT B TEPPHTeHHOM TOME HWKHeErO KapOona, KO- 
Opaxd Mospasyerena HaMu CueqyIouluM OOpa3som. 
TypHelickue OOpazs0BaHHA MpekcTaBeHbl YepHbIMH aprus- 
MMTaMH WH asleBPOJHTaMHu, CepbIMH MecuaHHKaMM WM MpocsoNkaMu yruev. Ora 
TeppHreHHad TOMa HasBaHa CapalmMucKOh. Syecb JI. C. Ty30Bo0H ycTraHoBsen 
CHeLYIOWMH KOMMIekc TypHelickux cnop: Simozonotriletes kiselensis Naum., 
Archaeozonotriletes tuberculatus Naum., A. reticulatus Naum., Trilobozono- 
triletesinciso-trilobus Naum., a Tak»ke CHOpbI C TH2KaMH MW KPyNHbIMN Oyrpamu. 
OTor KommseKc, 10 MHeHHIo C. H. Haymopon, apaaeTca XapakTepHbIM JIA KH- 
3eI0BCKOrO TOpH30HTa TypHed. Cmopbl 9TH BCTpeyeHbI Ha BocToKe TaTapuu 
B HeCKOJIbKUX CKBax%KHHaX, BKIIOUad u Bysaqeipckyio cKBaxkuHy. YIoOJIbHbIe 
WAacTbl UH PaCTHTeIbHbIe OCTATKH HaOMOaloTCA TOJbKO BBeEpXy TeppHreHHOu 
TOM, H TO BOMM3H Kambl, a B CepequHe H BHHSYy ee TOIT B YepHbIX aprus- 
WMTaX BCTpeveHa MopcKasd dayHa (onpegenenun I. I]. Baranosoit) Orthoceras 
sp., Hyolites sp., Linoproductus cf. laevicostus White, Chonetes hardrensifor- 
mis Rot., Ambocoelia cf. unionensis Well. u gp. (rypHelicxaa, no J. B. Hanus- 
kxuny u A. II. Poraio). B rypnee B yanenuu or Kambl HaOmoqatoTca Hapay 
C aprJIMuTaMH MpOCMOM USBECTHAKOB, a emle Jaslee TYPHEel LWeHKOM Caraerca 
M3BeCTHAKAMH C MOpCKOH dayHot: Chonetes hardrensiformis Rot., Endotyra 
communis Raus., Spiroplectammina u yp. Mouquocrb TeppureHHoro TypHesA 
200—330 mM, a u3BecTHakoBporo 70—105 m. 
| CrausMHoropcKHi FOpH30HT ClaraeTCA YePHbIMH aprHJJIMTaMN M asleBpOsU- 
‘TaMu, CepbIMu HM OebIMH NecYaHuKaMH HW yrasmu. [OpHs0HT COepKUT TOKO 
pacTHTeIbHbIe OCTATKH M IIpeMMyulecTBeHHO sABAAeTCH yrueHocnbim. B psje 
CKBAKUH YFOJbHbIe WAacTbl, OMHAKO, SaMelaloTcCA YIVIMCTBIMH aprusuTaMH. 
Tio ganuupm JI. C. Ty30Bon, quia STOrO TOpusOHTa XapakTepeH CJIeLyIOWHH 
KoMnuleKc cop: Euryzonotriletes punctulatus Naum., E. orbiculatus Naum., 
Hymenozonotriletes tuberculatus Naum., Zonotriletes crassipteris Walz., 
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Z. variabilis (rpu Bapuetera) Walz., Z. dentatus Walz., Z.tylophorus Wal 

Us uux Zonotriletes variabilis Walz. u ap. MoryT conmocTaBJATbca C (OpMaM , 
Haliqenupimu E.-M.Heyrogunkoson B yruiax 11 macta cTraMHOropcKoro Py 
pusonta KnsenopcKoro Gaccelina. Moujnocth ropusonta Ha wore TatTapuy Je 
cruraet 6—7 M, a BOnu3H Kambl yBemuunBaetca yo 100 Mm. 

Tymbckuk TOPHSOHT CMaraeTcH YEPHbIMM aprHJJIMTAaMH, aJleBpoy 
JuTaMH WM IpocsosmMu mecuaHukoB. Buusy TopHs0HTa BCTpeyawoTcA peyk 
TIPOCJIOH CepbIX H3BECTHAKOB C MOPCKOH ayHol, a KBeEpXy KOJIMYECTBO MX YB 
JIMUUMBAeTCH, H TYIbCKUM TOPH3OHT CMeCHACTCA CIIOMHOM TOMeH asleKCHHCKH 
vusgpecTtuakos. Mouocrb ropu3sonta 10—25 m. B aprummutTax TybCKOrO Top 
30HTA HalileH CELIO THIMUHLIM KomMseKc cup: Hymenozonotriletes p 
sillus Naum., H. punctulatus Naum., Leiotriletes simplex Naum., Tremat 
zonotriletes incisus Naum., T. impaebapilis Naum., Simozonortiletes insign 
Naum., Platysaccus cordaitus Naum., KoTopbIli NO3BOJIAeT OTIMUATb B Teppure 
HOH TOME CTaIMHOTOpCKHH TOPH3OHT OT TYJIbCKOTO, KOrla OCTATKH MOPCKO 
(bayHbl OTCYTCTBYIOT B TYJIbCKOM TOPH3OHTe. 

TeppureHHan TOuMa, 3aKIOUeHHaA MexKy aJIeKCHHCKHMH HM TypHeHCKMM 
U3BeCTHAKAMH, a HHOTa 3aMerlarwllad WesHKOM NocweyqHue H WOCTHrarollad Hi 
MOIHOCTH HHOra HECKOJIbKHX COT MeTPOB, B (pal\MaJIbHOM OTHOIWeCHHH He AE 
JIACTCA OJHOPOMHOH. 

Mallu MeMKOBOJHbIX 3aCTOHHbIX MOPCKHX BOOCMOB TipeACTaBJICHbI B TYP 
Hee STOH TOM YEPHbIMH apruuTaMu M alleBpomuTamu. B aprusiutTax BCTpe 
yaeTtcad MopcKas qpayHa: Orthoceras, Productus, Chonetes u ypyrue. Camu ap 
THJJUTbI ABIIAIOTCH TOHKOM MOposOon, cosepxalleh BbIAeNeHHA TMpuTa U cCHyAe 
puTa, 4TO CBHeTeIbCTBYeT O CIOKOMHOH Cpele H BOCCTAHOBUTEJIbBHOM ee Xa 
paxtepe. IIbimbua uv cnopbl 3qecb OTcyTcTByIoT. Ocayku STO dbalwu Halen 
B CKBAKMHAX, PaciOJIORKeHHbIX OHxKe K Kame. Ocayku OosOTHON calluu BCTpPek 
yalorcad BBepxXy TypHex. GaTem pasmMuaem challuH MeJIKOrO MOpA HOpMaJIbHO 
COJ€HOCTH H HOPMaJIbHOrO TasOBOro pexkuMa. OcayKaMu 9TO tballun ABJAIOTCS 
cepble OpaxvonoOBble U3BeCTHAKH. M3BecTHAKH HalieHbl B KAYeCTBE TIpOcsoer 
MH B OCHOBAHHH TeppHreHHOM TOM. : 

@Malluu PpeuHbIX MOTOKOB, PeCYHOMY aAJIJIIOBMIO MIPHHayexaT Gerble U CBeTIOL 
cepble KBaplleBble KOCOCJIOMCTBIE TeCYaHHKH, OOpasyrolllue MacTb! nepemMeH|i 
HOH MOMHOCTH B CTaIMHOPOpcKol Tome — B OCHOBaHHN ee HB Cpefuel YacTH 

Osepuble *balluH NpeACTaBJeHbI CepbIMH aJICBPOMHTaMH, CepbIMH MH OesbIM 
TOHKOJMCHEPCHbIMH apruJIHTaMH. OOpas0BaHHAMH OOJIOTHBIX (ballMit ABJIAIOT| 
CAH YepHble YIIMCTHIe apluIUTHI uM yrs. 

O6OpasopaHuA yKasaHHbIxX (alnli Obl pacnpocTpaHeHbI HepaBHOMepHO. 

B TypHelickoe BpeMA TeppHreHHble OOpasoBaHHA 3aCTOMHbIX MOPCKHX BO} 
QOCMOB 3aHMMAaJIM YJWIMHeHHbIe yUaCTKH WIM MOMOCbI HeEMpaBHJIbHbIX OUepTay 
HHH, COBNaaollve B lane Cc pycuoM coBpeMeHHo Kamp. Or nurKHero Teuey 
Hua Kambl moloca pasBHTHA TYPHeHCKHX TePPHTeHHbIX OTJOXReHUM TAHETC 
kK tory uepes Mesexecc Byoub Bora mu mponukaer Ha cesep KytiOnnmescKor 
o6nactu (4,8). 


i 
( 


( 


M@JIKOBOJHOTO MODs. 

Ornoxenna (Pau aWOBUA, OSep H OOOT, MpHypouenHbie K cramMHOrOps 
CKOMY TOPHSOHTY, pacmpocTpaHeHbl MOBCeMeCTHO B npefenax Tatapun. B pac* 
MOJIOXKCHHH KOHTYPOB pacipocTpaHeHUA OCaKOB 9THX *alluit nomOKeHHe 0- 
JMHbI Kamp (capalimuuckuii mporn6) ne orpaxaetca. Onn BCTpeualorcd) 
MB OOsbIIOM yaeHuN oT Kampl u BOmu3H ee. MomnocTs cramMHoropcKoro ro- 
pH30HTa yBeMIMBaeTcaA OMe K Kame, re MU TypHel Claraerca TeppureHHBIMI 
NOpofaMu HW TakxKe JocTuraer OobWOol MowHOcTH. Bue sroli KamcKkoit nomocnl, 
KOFa HaOMOMalOTCH B TYPHEE JIMIUb H3BECTHAKH, MOMIHOCT CTaJIHHOTOpCKOPOy 
TOPH30HTa YBeIMYMBAeTCA B YIryONeCHHAX MOBEPXHOCTH TYpHelicKOli UsBeCT 
HAKOBOM TOJMIM MW COKpalllaeTCa Ha MPHMOAHATHIX ee yuacTKax. 
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Momoca pasBpuTua MOMHO TeppHreHHoli TOMI HMKHETO KapOoHa pacnovia- 
faeTCH MOXY IOKHIM H CCBEPHbIM KyNOJaMH TaTapckoro cBoja, MOBbIILeHHOe 
JONOXAKEHHE KOTOPBIX OTPa3HJIOCb HE TOJIbKO Ha 3aJleraHHH KAMeCHHOYTOJIbHBIX, 
OH J€BOHCKHX OTJIO*KeHHH. CreqoBaTesbuo, B Gonee NOABHXKHOH 30He cbyHja- 
/€HTA MOXY STHMH KYOJaMH MH (POPMUPOBaNaCb MOUHaA TeppHrenuand TOMMAa 
MMKHerO KapOoua, B IVJIOCKOM, Tak Ha3bIBaeMOM CapalimMHCKOM Mporne, B mpe- 
jeaxX KOTOPOTO HaxojuTca u pycmo Kampt. Io cepepo-3anaquoit oKpaune Ta- 
{APH B CTaJIMHOrOPCKOM TOPH3OHTE MOSABJIAIOTCH*KPACHOLWBeTHI, a Jaee ro- 
M3OHT COBCEM HCUe3aeT H3 paspesa. OrcyTcTBye? 3eCb M TYIbCKHM TOpH3OHT. 
fa stom oco6eHHO MpHMOAHATOM yUacTKe OCTPoBa YreHOCHBIe OcayKu BOObME 
je OOPas0BbIBaJIHCb. 

) Takum oOpasom, oOpasopanne yrieHOcHbIx OTIOXxKeHMH B KONE TYpHes Ha- 
jANOCb Ha HeOOJIbINMX YYaCTKaXx, PaciOMO*KeHHbIX BOM3H COBpeMeHHoti Kampt. 
lO3{HEe, B CTAaJIMHOrOpCkoe BpeMA, YIvIeHaKOIJIeHHe pacmpocrpaHHsoch Ha 
PPOMHOH 3a6ON0UeHHOH HH3HHE, KOTOPaxH OXBaTLIBala TeppuTopuio Tatapun, 
MHYJaCb Ha BOCTOK Yepes Balikuputo BIJIOTb AO 3amaqHoro cKoHa IOxHOoro 
‘pata, rye yIIeHOCHbIe OCaKH 3aMeLeHbl MpHOperxHoO-MopcKuMH. K wry oT 
\AMbI YIJICHOCHbIe OCAKH MepexoOAAT B Tipeyemb! KyOpuuesckoH o6mactu, a 
cepepy —B YyAMyptuio, Kuposcxywo u Monorosckyto o6sacrn. 

YvieHaKOMIeHHe MPOHCXOAHO B OONOTAaX, Pa3Mepbl KOTOPHIX OMpeyessAIM 
OHTYPbI YFOJIbHbIX 3aexKeH. [lostromy MecTaMH B CTaJIHHOrOpCKOM TOPH30HTe 
TOJIbHbIC MIaCTbl OTCYTCTBYIOT H BM€CTO HHX HAXOJATCH YIUIMCTbIe APHJVIUTHI. 
lo STO 3a00JIOUeHHOM HH3HHE IIpOTeKaJH peKH, 0 pyCay KOTOpbIX OTMarasIMcb 
2JIbIE KOCOCJIOHCTHIe Me€CKH, AaJICBPOJIMTbI. OTH PeKH MIpOTeKaJIM B Pa3HbIX Ha- 
DaBJICHHAX, HHOTla PasMbIBaJIH TOPPAHUKH, a B psxje cayyaeB 3a6070UeHHbIe 
JOOEMbI BOSHHKaJIH Ha MeCTe CTApbIX 3aHJICHHbIX PeCUHbIX MOTOKOB. 
| B yraexocnor Tome HHxHerO KapOoHa TaTapHn yroJibHble MacTbl IpHypo- 
2HbI K BepXHeMYy TOPHSOHTY TypHesx HW CTaHHOTOpCKOMY TOPH3O0HTY BH3eR. 
TypHee HaOsofaeTcaA J[Ba-TpH Nwacta MouHocTb1o oT 0,05 yo | m. Ha Kame 
ipeyeax tora YAMypTHH yroJbHble WwacTbl TypHesx WocTuraroT 2—3 m. B cta- 
MHOFOPCKOM TOpH30HTe cosepxKuTcA OT 1 Ao 15 nmacToB yraa mepemMeHHOH 
omHoctu. MomHoctbs nuiacrosp Kome6netca oT 0,05 yo 14,75 Mm. TonKue matacrol 
HOrla BCTpeyaloTCHA B OOJIbIIOM KOJIMYECTBE MH BCKPBITbI He TOJbKO B Capaiunu- 
KOM I1porH6e, HO HM Ha CeBepO-BOCTOUHOM MOrpy2xKeHHH KyOI0B. Byru2Ke K CBO- 
}OXKHOTO KyMOa B 3allayMHax TYPpHesA BCTpeyaloTcA B YyIIeHOCHOH TOILE 
TOJIbHbIe€ MJIaCTbl 3HAYHTeIbHOH MOULHOCTH. 

YIM HHKHeETO KapOoua TatapHu o6slaaloT YepHbIM WBeTOM MH YepHOH yep- 
%H, HEPOBHbIM H3JIOMOM H B OOJDINIMHCTBe CyYaeB—cuanweBatTocTbio. Uare 
erO BCTpeualorca YIJIM MATOBbIe HW MOJIyMATOBbIe WITPHXOBATHIC, KOra Ha Ma- 
9BOM (POHe MOXKHO BUJeTb TOHKHE, ObICTPO BbIKJIMHMBAIOWULMeCA MOJIOCKH BUT- 
ena. Topa3yqo pexke BcTpevaioTca MOsyMaToBble MoocuaTble yrs H OCOOeHHO 
leaku Onecrammue. Ha mopepxHocTH HacjloeHHA yruelH YacTO MO%KHO BHAeTb 
5IOMKH (hio3eHa HeOOMbIUIMX pasmMepoB. B yrue BcTpevyaioTcH, HO JasIeKO He 
sera, TOHKHe TIMHUCTHIe NpocOHKH HW KpucTadabl NupuTa. Bo MHOrMx CJly- 
AX HaOMOawrcaA OJeCTAMLMe HCIITPHXOBAHHbIe MOBEPXHOCTH 3ePKaJI CKOJIb- 
(CHHA, PACMOJIOXReHHbIe B PaSHbIX MOCKOCTAX, HO BCera NOR yruiom 35— 
5° K IWIOCKOCTH HacJIOeHHA yrs. 

Tloq MuKpOCKONOM B YIvie€ MOXKHO BHJeTb YeThIpe Fpyiiibl MAKPOKOMIMOHeH- 
oB: 1) KOpHuHeBbIe BUTPeHH3HPOBaHHble QJIeMeHTHI, 2) 2KeJITHIC AMNOUHIC 
Pa, 3) dwseHu3sHpoBaHHble TKaHH, 4) BOAOPOCH. Marospie yIuIH ABJIAIOTCH 
OPpOBbIMH jOpeHaMH Cc HeMpospayHoli OcHOBHO maccoH. B T1OJ1Y MATOBBIX 
(IHX B YCPHOH OCHOBHOM Macce MOABJIAIOTCA MOJOCbl! KOPHYHEBOH OCHOBHOH 
ACCbI, a B IITPHXOBATHIX H NOMOCUaTHIX — JIMH3bl BUTpeHa. Cpe STUX yrvieH 
IeTpevaiorca JOpeHbl CMOpOBble H KYTHKYJIOBbIe C KOPHYHEBOH OCHOBHOH Mac- 

ii. Baeck B yraax ycnuuiIMBaeTcH C YBeMYeHHeM COJepKaHnA KOPHINeBON 
MTPCHUSHpOBaHHO OCHOBHOH Maccpl. Byecramne u nowyOuecTaume yruin 
MeloT KOPH4HeBYIO OCHOBHY!O Maccy HM HeOOMbINOe KOJMYCCTBO BKJIOUCHHH. 
© MHKPOCTpyKType 3fecb pa3vIMUaIOTCH CHOpOBble H KYTHKYJIOBBIC Ka- 
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peHbI HW JOpeHoKJapeHbl. PaccmMorpeHHble THUbI MpMHagqexkaT IyMYCOBbl} 
yIvlaiM. : 

Kpome Toro ‘BcTPevyarorca YepHble MaTOBbIe YIM CO CaObIM IWeKOBHCTHI 
OTJIMBOM HM paKOBHCTbIM u30MoM. Ilo MukpocKOTIOM B OypoH OCHOBHOM macd) 
STUX yruleli HaOMOaIoTCA B OOJIbIIOM KOJIMYECTBE BOROPOCIM THA Pila. B meng 
IN€M KOJIMYECTBE BCTPeYaIOTCH 3J/eCb 9K3HHbI CHOP. OTH YIM, OYEBHAHO, CAH 
wyeT OTHOCHTb K CamponemutaM. Pe3yibTaTbl XHMMYeCKOrO aHasu3a yruiew 
Ipupeyeub! B Tabs. 1. 


Ta6naunad 


Tun yrua wt At | AC | Ve vt | Sieit SoG 
Buectaunit 4,05 12,03 12,54 37 ol 42,66 3,22 3, 36K 
Ilomymatospt wirpu- | 2,04 21,34 PPTs! — oo, 3 4,08 4, O88 

XOBAaTHIM 
Tlony6necramuh mno- | 4,00 ‘Keay XO: 16,70 _ 42,90 4,53 4,720 
ocuaTblit 
Tlomy6necramyna mo- | 5,33 9,90 10,46 — 37 , 44 3,90 4,17 
ocuaT bit 
Martospiit 4,20 9,28 R69 = Ol oe 3,00 3,47) 
Marospiit BS 38,05 B92 28 ,80 47,63 2,16 22st 


Kanopuituoctb YToproyvel maccbl yrua mo OomOe u3mepsetca 7100 
7792 kkan/kr. Burxo pacTBOpHMbIX  T'YMHHOBBIX BelIeCTB KOMeOMeTCA OKO 
0,3—0,4%. TurenbHaa mpo6a jaeT MopomioK usu cma6o ceKumuiics Kopd 
ek. Bce 9TH JaHHble NO3BOAIOT OTHOCHTb yr TaTapHu K KaMeHHbIM,csach 
yrebulHpoBaHHbIM, TyMyCOBbIM yruiam MapKu JJ, NpHrOAHbIM AIA TIpOMpILIe 
HOrO HCHOJIbSOBaHHA B KAYeCTBE TOMJIMBA UH JIA rasnpuKaluH. 

B saks0UeHHe aBTOPb! IpHHOCAT rmyOokyto OmarogqapHocTp C. H. Haymd 
BOH 3a IeCHHbIe COBETbI H yKa3aHHa. 


Teonormueckui uucTutryr KasaucKoro dbusuana Ilocrynuso 
Axkayemun HayK CCCP 6 VIII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. Il. Baygopos. Yu. 3an. Kagaucx. roc. yuus., 104 (1944). 2A. Il Bay 
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Mau, Cos. reom., Ne 3 (1941), *H.HW. Mapxospexkxunh, TAH, 104, No 4 (19555 
(igehy. Haymosa, Cos. reom., Ne3 (1941). ® B. M. Ilos3Hep, JJAH, 104, Ne}! 
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Horsayn Akagemun wayxr CCCP 
1956. Tom 111, Ne 3 


LEQUOnH 


# 


E. B. BJIAJHMHPCKAS, 6b. B. THMO®EEB u H. LF. YOUHA 


HOBDbIE JAHHDbIE O BO3PACTE «J{PEBHHX CBUT» 
SANAMHOLrO CKJIOHA YPAJIA 


([Tpedcmasaexo axademuxom JI. B. Haausxunoim 21 V 1956) 


OqMH M3 JIyuuIMX pa3pe30B BepXHeii 4YaCTH KOMMJIeKCa, TaK Ha3bIBaeMbIxX 
DeBHUX CBHT», ClaratolluxX OPOMHble MOMMA Ha 3anaqHOM ckOHe Ypaua, 
cmouaraetca B mpefzenax Tlomogosa Kpsxa. 3yecb B OCHOBaHMN pa3pesa 3a- 
TaeT TeppHreHHad PaCCOJIbHHHCKad CBHTa, CMeCHAIOMaAcd BBepX 110 paspesy 
MMUHEBLIMH HW IWOKOJIaHbIMH TOHKOCJIOHCTHIMH MepreJIaMH J[@MHHCKOM CBHTBI. 
ICIEMHAA B CBOIO OYVePeb CMCHACTCA HH3bBeHCKOli CBHTOM — JONOMUTAaMH 
}M3BeCTKOBbIMH BOJOpocuasmMu *. Benyaer paspe3 «qpeBHux cBuT» Tlomoyosa 
PaxKa TeppHreHHad Yypounan CBUuTa. Ona TpocsmeKena OT ceBepHOTO OKOHYA- 
ia rpaqnt Lontoyopa KpsxxKa Jo Oaccelina p. Alippl u Bese 3ameraer cormacno 
JIOMOMUTAX HM3bBeHCKOHM CBHTHI. 

B HavOosiee 101HOM paspese (m0 p. Uypounoli, B Gacceline p. Bumieppt) ay- 
paHad CBHTA COCTOHT H3 Tpex TOU (CHH3y BBepx): MecuaHo-ameBpOMHTOBOH, 
HIIOMepaTOBOH HM aJleBpHTo-MecuaHuKOBonH. Kaxkyaa ToMMa OTAeAeTCA OT 
®yrol MpocmoemM MacCHBHbIX CaXapOBHAHbIX JOJIOMHTOB, MomHOcTbIO 8—10 mM. 
' HuxHAA TOMA MpefcTaBseHa NOJeCBOWNATOKBapUeBbIMH H KBapLeBbl- 
1 pa3MUHO OKpaIeHHbIMH TecuaHHKaMH, YepeyIOMUMUCA C 3e/IeHOBAaTO-cCe- 
IMM HM MaJIMHOBbIMH TOHKOCJIOHCTIMH aJIeEBpOJHTaMH Hu apruanutamu. Mout- 
PeTb TommH 485 Mo. 

C peu a aA — kKonrsomepatopan. B ocHOBaHHH ee H B BepxXHel 4acTH 3a- 
}TaioT MauKM aJIeBpHTO-rIMHUCTOrO MaTepHasia C pacCeAHHbIMH TaJibKaMy, 
PaBHiHbIMH WM NecuaHbIMH 3epHamuH. KpyilHOoOJOMOUHbIN MaTepHadl cularaer 
yeqHIoIoO mauky Hu Ha 90% mTpefcTaBeH pa3HoOOOpasHbIMH WecdaHHkKaMu. 
eTambubre 10% mpuxofaTcH Ha H3BepAKeHHbIe, MeTaMoppuyeckHe UM KapOonaT- 
Je nopogpt. MomHocth KOHTOMepaToBol TomMH OKOO 500 M. 
BepxHAA TOMA CBUTLI MpescTaBsena MepecsavBaHHeM aJIeBPOJHTOB 
{ TecCuUaHHKOB C MpeoOsaqaHuemM NoceqHHX. OOujad MOMHOCTb CBUTbI NOpsAAKa 
00 M. 

Bcamom nayane 1956 r. Obl MOMyUeHbI HOBHIe AaHHble, MOsBOJAIOMMe OoO- 
xe ONpeseeHHO TOBOPpHTb O BOspacTe 4ypouHOn cBuTbI. Tlocne naTuseTHux 
JaKTHYeCKH OeCMVOAHbIX MOMbITOK BbINeCMHTb CHOPbl U3 MOpOA YyPOYHOK CBHTHI 
) BCeMy e€ MOCJIOMHO ONHCaHHOMY paspesy STO, HaKOHeL, yAaslOCb CjesaTb. 
OMY TOMOFIH JeTaIbHbIe HCCyIeOBAHHA CBUTbI, MpoOBefeHHble TeoworaMu 
). A. Bypmunpm u B. A. Bypnesckoi, mpucnaBpmiumMu B sadopatoputo 
VUIPU G6onpmryro oTsHUHO TO_OOpanHy1o KOJeKUMIO OOpasios. 

b. B. Tumodeesy yJasiocb HaliTH CMOpbI BO BCeX TpPeX BbILMeOMMCaHHBIX TOW- 
aX UypouHoli cBuTbI. OHM OKa3auIHcb JOopsOBuKCKHMH. Orciogqa HM ompe- 
leHbI (CM. Ha puc. 1): 

1 — Leioligotriletes compactus Tim., 2 — Mycteroligotriletes marmoratus 
lim., 3 — Bothroligotriletes exasperatus Tim., 4 — Trachyoligotriletes minu- 
is (Naum.) Tim., 5 — Trachyoligotriletes obsoletes (Naum.) Tim., 6 — Tra- 


* PaccobHMHCKad CBHTa comocTaBgeTcA C 3HJIbMepfakckol cBHTol IOxunoro Ypaaa, 
MUHCKad — C KaTaBCKOi, a HH3bBeHCKad — C HH3epCKOM HM MHHbAPCKOH. 
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chyoligotriletes incrassatus (Naum.) Tim., 7 — Trachyoligotriletes aspera 
(Naum,) Tim., 8 — Trachyoligotriletes hyalinus (Naum.) Tim., 9 — Tra 
oligotriletes névelénsis Tim., /0 — Trachyoligotriletes planus Tim., I] 
Trachyoligotriletes laminaritus Tim., /2 — Ocridoligotriletes Kryshtofovi¢ 
(Naum.) Tim., 73 — Stenozonoligotriletes Sokolovi Tim., 14 — Stenoz 


ligotriletes patelliformis Tim. 


Puc. 1. Cropp 43 oTmoxKeHHi Yypounolt cBuTst. 1 — Leioligotriletescompactus Tim., || 
2 — Mycteroligotriletes marmoratus Tim., 3 — Bothroligotriletes exasperatus Tim., || 
4 — Trachyoligotriletes minutus (Naum.) Tim., 5—T. obsoletes (Naum.) Tim., || 
6 — T. incrassatus (Naum.) Tim., 7 — T. asperatus (Naum.) Tim., 8 — T. hyalinus |} 
(Naum.) Tim., § — T. planus Tim., 10 — T. laminaritus Tim., J — T. nevelensis}} 
Tim., 12 — Ocridoligotriletes Kryshtofovichi (Naum.) Tim., 13 — Stenozonoligotri- 
letes Sokolovi Tim., 14 — Stenozonoligotriletes patelliformis Tim. Vpemmuenue: 15x 40 | 


B mprBesqeHHoM cnvcKe cogepxuTca 14 BuOB cnop, OTHOCAINMXcaA K OL 
aM. BowbuimMHcTBO NepeyHCeCHHbIX BAOB BCTpevaeTca HW B HHXKHEM KeMOp 
OWHakO JIA MocweyqHero XapakTepeH Oouee pasHOOOpasHblit BUOBOH cocT} 
cnop, IpescTaBJIeHHbIX He MeHee ¥em 10 pofamu. OTO OOcTOATeENbCTBO aeT CH 
HOBaHHe OTHOCHTb YYPOUHY!O CBUTY K CHHMHCKUM oTIOKeHHAM. B TO xe Bpel 
Hamuune Ocridoligotriletes Kryshtofovichi (Naum.) Tim. ucKs1ogaeT BO3M0: 
HOCTb OTHeCCHHA e€€ K TIpoTeposow. 

JloopHopukcku BOspacT 4YypOUHO CBHTHI MOAKpelimaetca paAqoM Apyry 
anHbix. B sanaqno# uacru Konso-Bumepckoro kpad Bce «qpeBHue cBH 
Me€peKPbIBaloTCH C Pe3KHM YIVIOBbIM. Hecoriacvem cbayHUcTHYeCKH Oxapak 
PH30BaHHbIMH CHJIYpHHCKUMH (aHqoBepH) OTJOKeHHAMH. B BocTouHoli Hf 
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CTH Kpas Ha «[peBHAX CBUTAX» C Pe3KUM YIVJIOBbIM Hecorsacuem (Kak yCTaHOB- 
2HO K. A. JIbBosnim u IT. M. Ecunoppm) 3aeraet opqosuk. B mpomexkyTOuHEIXx 
AMOHAX U3BECTHbI MpHOpexHO-MOpCKHe OTMOXKeHHA BepXHero opyoBukKa. VUc- 
AA H3 9TOFO, MbI CUMTAeM, ITO MOPCKOH Oaccelin B Havase OPAOBUKA CYULeCTBO- 
JI TOMbKO B BOCTOUHON YaCTH Kpas HW OTTYJa TpaHcrpeccupoBas B 3anayHoM 
ampaBieHuw. B KoHWe OpOBHKa MOpe JocTHrasIO, MpHMepHo, 58° BocTouHolt 
WITOTb, a B Havasle CHJlypa pacnpocTpaHuocb Ha TeppuToputo Tlomojopa 
psKa. é 

Uypounaad cBuTa comocTaBAeTCa C HHKHeH YacTbIO aWIMHCKOH cBuTE! IOx- 
ro Ypasa, 3aeraouelt 00 KypKapayKCKHMM KOHraoMepatamn (HYKHAS 
ACTb OaCHHCKOH HW YPIOKCKas TOJIMIM), a TaK»Ke C allIMNCKOT cBuTOH 7. Maxcto- 
oBpo. B stux Tomutax B. B. Tumodeesbim OO6HapyKeHbl Te 2Ke BUAbI COP, Kak 
B 4YypOdHOH CBHTe. 

Uro Kacaetcs aliMHCKOH CBHTbI 3amaqHoro cK0Ha Cpeyuero Ypasa u xpe6ta 
apa-Tay, TO B e€€ COCTaB BXOJAT H TOJIMIH HeCOMHeEHHO (NO OOHapyXeHHbIM 
ecb cnopaM) Oojee MovIogble, YeEM TypouHas CBHTA. 
~Haxoqku B YyYpOuHOH CBHTe CMOp, MOSBOMHIONIUX OTHECTH ee 0 BO3pacTy 
CHHHHCKOMY KOMIVICKCY OTJIOX%KeHHU, TEM CaMbIM OMpeJeJIAIOT BEPXHIOIO BO3- 
CTHY!0 rpaHHlly «{peBHAX CBHT». Onn He MOryT ObITb MOVIOXKe CHHHUCKHX. 


Beecor3Hbii HePTAHOM Hay4HO-HCCeAOBATeMbCKHH Tlocrymusto 
TeOOro-pa3sBeAOUHbIM HHCTHTYT 16 V 1956 
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TEOJIOVH § 


B. C. JMUTPHEBCKHK 


OCHOBHbIE 9TAMbI MUHEPAJIOOBPA3OBAHHA LPEA3EHOBOrC 
MPOLLECCA 


(ITpedcmasaexo axademuxom JI. C. Kop scuncxum & VI 1956) 


Visyuenve rene3vca pyOHOCHBIX, C PeKOMeTAJIbHBIM OpyeHeHneM, rpelil 
3eHos LlenrpambuHoro Ka3axctaHa IIpHBOHT K BbIBOLY, YTO Mpowecc UX POpMH} 
pOBaHHA MpOMCXOAHT NocefoOBaTebHO, sTanamu. Iloq stanamMu MuHepalusay 
I[HH Mbl TIOHHMaeM OJ,HOBPeMeHHOe HIM OJIM3KOe TIO BPeEMCHH BbijeseHHe mapare 
HeTHYeCKOFO KOMIIJI€KCa MHHepaJIOB, B OCHOBHOM OJHOTHMIHbIX IO XHMHUCCKOMY 
cocTaBy — CHJIMKaTOB, OKHCJIOB, cybuoB uv Ap. Munepaspl, BbIeAtoulMecns 
B TIpolecce rpelizeHooOpas0BaHuA Ha PasHbIX 9TaMax, WIM HEOMHOKPATHO B mped 
yesax OJHOTO H3 HHX, OTHOCATCA K Pa3JIMUHbIM TeHepalluamM. 

IIpu nmouHOM pa3BHTHH Tpe3eHOBoro Tpolecca B HEM YeTKO BbiemseTC 
IWe€CTb OCHOBHBIX 9TAMOB MMHepalooOpa30BaHHA, KOTOPbIe MPOABJAIOTCA B cet 
iyroulelt MOCMeAOBAaTeJIbHOCTH: 

| — 9Tanm HaTpoBoro MeTacomatTo3a (amb6uTu3saunn), I] — stan rpeisenni 
3alldad ucxoqupix mopoy, II] —sran pegkomerambHoro opygenenua, IV : 
aTan cyJbdpuAHOK MuHepamusaunn, V — 9Tal KasHeBoro (nomeBoWMaTOBOrO 
Metacomato3a, VI — 9Tal HH3KOTeMMepaTYpHbIX (IKOOPHTO-KBapleBbIX 06 
pasoBaHHit. 

ITan HaTpOBOTO M€TACOMATO38A ABIAeTCH HanOosee pant 
HAM mpoweccoM. Bce rpeH3eHOHOCHble rpaHHTHble HHTPy3HH, B TOM WH HHO 
cTeneHu, 3aTpounyTpl uM. B LlenrpanbHom Kasaxcrane Haw6omee pesKo STO § 
mpouecc BbiIpaxken B Boctouno-KoyHpaycKoM rpaHHTHOM maccnBe, rye u Oblw 
BepBble MOApOOHO onucaH ®M. B. Uyxpospm. 

Ha 93TOM aTane B rpaHuTax pasBuBaloTCA 30HbI HHTCHCHBHOM asbOuTH3allHy 
W OOpasylOTCA KHOMOAOOHHIE, JIMHSOBUAHHIC Tea CIVJIOWHbIX aJIbOMTOB HU KBap) 
WeBbIX albOuToB. Ja Te COCTABAeT CHHHUbI METPOB (10 NepBbIX JeECATKORIM 
MeTpoB), MOWHOCTb 0,O—1,5 M, Ha rayOMHy OHH MpocmexKeHbI Gomee ueM Ha 
100 m. Hopoo6pas3oBaHHbiit atbOut Ne 8—10 3amemjaeT Bce MHHEpavIbI TpaHUuTa,| 
Tlmarvoka3 MW KaJIHeBbI NOeBOH LWinaT rpanuTa 3aMelllaroTca MeCTaMH IWaxMarT-| 
HbIM aJIbOHTOM. 

Toy BJIMAHHeM NO3AHeEHUIMX Mpoweccow B aJIbOHTHTaX pasBMBaloTcs: rpa-|p 
HaT, KaJIbILMT, WOM3UT, TOJyOad CJOAKA, BOJWACTOHUT, HJIbMeHOpyTHJI, MHPUT, 
caleput, XaJIbKONMpHT, PYTHA, (P.NOOpuT M MHOra MONMOAeHUT Uu BOMbpa-|h 
MuT. JKHJIKH S3THX MMHepasiOB BMeCTe C KBapleM MepeceKawT asbOUTHTHI. : 

HloctowHo BHMMaHHA, YTO 3€PHHCTOCTb asIbOHTHTOB COOTBETCTBYeT 3ep HU- 
CTOCTH aJIbOMTH3MPOBaHHbIX TpaHUTHbIX Nopoy. B anbOuTuTax Ha6smonarorcailh, 
ABJICHUA MepeKPHCTAINH3aLlWH KPYMHbIX KPHCTaJJIOB B MemKHe. Tena aubOu-} 
THTOB HaXOATCA B MOM pasBHTHA TpeH3eHOBLIX Tem, HHOTa B KONTaKTed! 


Cc HMMH. 
_ Ilpoueccbl HaTpoBoro MeTacoMaTo3a oTMeyenbl Ha Boctouno-KoyupaycKom 
Kapao6Ounckom, Bainasapcxom, Byrunckom u Apyrux mectropoxjeHuax. 
QTan rpevseHH3sanuu UACXOAHEX MOPOR aBusnerca, 
CcOcTBeHHO, HayasIOM TpekseHoBoro Upouecca. B stor stan npoucxogquT same: 
ileHHe rpaHHToB rpelizenamu. IIpomecc saMelileHua, KaK U3BeCTHO, CBO_UTCH) 
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PasJO2KEHHIO NOMEBIX WNATOB (HM IBeTHBIX MHHepaoB) 3amelllaemoit NOpojl. 
) AaJbHeHIUeM TO HHM JKOO pasBUBatOTCA CIOfa, TONAas, PEMATHT HM KBapll, 
MOO BCe€ KOMIOHEHTbI NOJeBbIX WWMAaTOB, KPOMe KPeMHe3eMa, BBIHCCATCH; Ha- 
onwenHhe NccCeqHero MpHBOAMT K COpasoBaHHlo KBaplleBoro rpeli3sena. Bmecte 

OCHOBEBIMH MHHepaJiaMH Tpeli3eHOEbIX Nopok B Tpollecce HX cOpasoBaHus 
HOFla BbIAeMAIOTCA: OepHJI, rebBUH, OepTpaHAHT, a B KONE 9Tala 0opuT 
\TypManuu. Mectamn B rpeiisenax BbIJeIAIOTCA aKWeCCOpHble MHHepasbl rpa- 
MTa: allaTHT, WHPKOH, PYTHJI, MOHALLNT, KCeHOTHM“Kak BHJHO, Ha 9TOM 93Tane 
HHepaJiu3ayHH MpOMCXOAUT BbIeeHHe MPeHMYWIECTBEHHO CHJIMKaTHBIX MH- 
2pasioB. 

B npouecce tbopMupoBaHisa rpeliseHOB HMeeT MECTO He TOJIbKO OOpasoBaHHe, 

2 H B3aHMO3aMellleHHe HOBOCOpasyeMbIX MHHepasioB. I]pomeccam rpeliseun- 
MH NoyBepraiotcs HW asbOMTHTHI. 
_ AoxkasatenbeTBoM caMocTOATeJIbHOFO MIpOABJeHUA STOFO STaNla MUHepamH3a- 
4M ABJIAIOTCA rpeliseHOBble Tela Oe3 2%KHJIbHOrO KBaplla. OHH He HeCyT pesKo- 
eTaJibHOrO H MHOrO OpyfeHeHHA (MecTopoxyeHna AxKcaH, Kapkapasuuckoe, 
eresien). 

ITan peAKoMeTAAbBHOLTO OPYReCHEHHA pasBuBaetca Noc- 
2 cOpasoBaHHA rpeli3eHOBbIx MOpoy H HadHHAeTCH (POPMUPOBaHHEM B HUX KUT 
HbHOrO KBapua. Bmecte C HHM BbIeJAIOTCH MHHEpaJbl 13 PpylMbl OKHCIOB: 
IIbppaMUT, KaCCHTepHT, MarHeTHT, TeMaTHT, HJIbMeHOPyTH H pyTHJ, a Me- 
aM OepH H MomMOgeHuT. IlocneqHui, XOTA HW OTHOCHTCA K CysbiHAaM, HO 
\pasyeTcsa Ha 9TOM Ke stave. KpyMuble KOHMeHTPaluu MomHOeHHTA He Haxo- 
ITCH BMeCTe C BOJIb(—paMHTOM H KaccHTepHToOM. B mpejfesax oOfHOrO MecTOpoxK= 
>HHA STH MMHEpPaJbl WH MOJHOeHHT BbIJeJAIOTCA B Pa3HbIX yUacTKax HU B pa3- 
MHbIX %KNIAaX. []pu coBMecTHOM Ke HaXO%KJeHHH C HAMM MOMHOJeHHTA (B OF- 
py Tele), OH COpasyeTca N032%Ke HW ABJIACTCA, TAKUM COpa3soM, IpoMexKYyTOUHBIM 

CBOEMY MOJOx%KeHHIO. OH Kak Obl 3AKAHYHBAET STAM PeAKOMEeTaJbHOrO OPYse- 
SHHA HW HauHHaeT HOBbIM STall — 9Tall CysIb*UAHOK MHHepatusayuH. O_Hako 
3BECTHBI CJly4aH, KOra Ha 3TOM 9JTalle YHCTO MOJHOJEHOHCCHBIe KUMbI COpa3o- 
IBAIHCb paHee BONb(paMOHOCHEL. 

B 2kWJIbHOM KBaple BosbpaMu’T, OepuJI U Apyrve MHHepavibl 3aleraioT Mpe- 
AYULECTBEHHO BHYTPH XKHJbI, a MOMHOJeCHHT CObINHO MIpHypoveH K ee 3aJb- 
HJaM. OTOT (akT B H3BECTHOH CTEMCHH MOXET CJY2RKUTb JOKa3aTeMbCTBOM TOTO, 
‘O MOJIHOJEHUT BbIJeAeETCA B KOHUe STalla peAKOMeTAJIbHOrO OpyfeHeHHA. Xa- 
KTepHO, 4TO B rpeH3eHOBbIX NMopoyax MO CpaBHEHHIO C XKHJIbHDIM KBapleM 
MIKOMeTasIbHoe OpyjeHeHHe HMeeT OrpaHvyeHHoe paciipocTpanenve, OHO BbI- 
JIA€TCA B HHX IIPCHMYINECTBEHHO BAOb 3aNbOaHOB KBapI[eBbIX IKI. 
| Tpelizenopble Tela Oe3 %KHbHOFO KBaplla He HeECyT pef{KOMeTAaJIbHOrO Opy- 
HEH A. . 

OTan cyAbGPUAHOK MUHEPANAUHSANUH CefyeT 3a STANOM 
JIKOMeTasIbHOro opyseHeHua. Ha 9Tom 9sTalie oOpa3yioTca Cybpusbl *Kewesay 
IM, IWHHKa, CBHHIa, BUCMyTa H MOJIHOQeHHTa; OOPHUT, OueKIbIe Pyfbl, BHC- 
/TOBbIM OslecK, raJleHHT, ccbasepHT, UMPHT, MHPPOTHH, XaJIbKONMPUT, MapKa- 
'T H MOJHOJeCHUT. ITOT STAM MHHEPaJu3alHH OTMeUaeTCA B WeJIOM pAye MeCTO- 
kK eHHi. OHaKO HHTCHCHBHOCTb ero MIposABMeHHA He OMHaKOBa. HanOosee 
POKO OH Pa3BHT B BOub(PaMOHOCHBIX rpelizenHax U CNaOee BbIPArKeH B MOVINO- 
HOHOCHBIX. CybuyHad MHHEpaH3alnA CONPOBORaeTCA BbIeJIeHHEM IKHJIb- 
ro KBaplla Mo3qHeH TeHepallMv, B KOTOPOM HaxOJATCA BCe OTMCYCHHbIC BbILIC 
{Hepasibl; B rpefi3eHax OHH NoYTH oTcyTcTByIOT. ITIponecc cybpu_HOH MuHe- 
JIH3aUMH MpOABJIAeTCA He TOJIbKO B TpeH3eHOBbIX TeJlaX C PeKOMeTAJIbHbIM 
YAeHeHHeM, HO H B {pyrux, valle uHoro npocTupanua. IIpu HanowKennn TIpo- 
CCOB peAKOMeTAJIbHOH HW CYIb(UAHOH MHHEpasNsallH B OJHOM H TOM Ke rpeH- 

OBOM Tele OTUETIHBO HaOwJOMaeTCA BO3TeHCTBHeE CYyJbDUAOB Ha MHMHEpasibl 
vebiqyilero 9Tana. Tak, yCTaHOBJIeHO, 4TO BOJIbippaMuT KoppofupyercA u 
MelaeTCA ApCeHOMMpHTOM, MHpHTOM, XasbKONMPHTOM UM MoJHOeHHTOM. 
iKaCCHTepuTe H MOJMMOMeCHHTe NPOXOAT WHKU TMpHTa. 

‘Jran KaaueBor oO (nomepounaToporo) Me TAaCOMATO3Aa. OTOT 
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9Tall MHHepasiMsallMu XapakTepH3yeTCA WMPOKMM Ppa3sBHTHeM KaJIMeBOrO ue 
comaTo3a C OOpasoRaHveM KaJIMeBoro MOJeBoro wmMatTa. 

Kasuepbiii MeTacOMaTO3 OTMe¥aeTCA MOUTH BO BCeEX HHTPY3HAX, Tye Haxoysi 
ca rpelisenbl. MuTeHCHBHOCTb HW YETKOCTb eFO MPOABJCHHA B pa3JIMUHbIX MeCT) 
pOxKeHHAX He OMHaKOBbI. He uMeeT OH WHPOKOFO pasBUTHA HW B KaKOM-~JIM 
OTI[eJIbHO B3ATOM MeCTOPOXKACHHH; MpoABsJeHHe ero OObITHO JIOKaJIbHOe. 3H 
YHTeJIbHbIe BbIeJIeHHA KaMHeBOrO NOsMeBOoro WiMaTa, BMeCcTe C TONAa30M, Haxi 
ATCA B 2KHJIbHOM BbINOJHeHHH MecTopoxyjenna Kyy, KOTOpEi 3]\eCb saeay 
Tomas. 

Kannepsbiit NoseBol lImaT MeTaCOMaTHUeCKH 3aMelilaeT PpaHHTbl, pas HGH 
rpeliseubl, KHJIbHbI KBapll, abOMTHTbI; OH OOpasyeT B HUX TOHKHe (oT | 
3—5 mm), HO MeCTaMM MHOPOUMCMeHHbIe KUKU. BMecTe C HAM OObI4deH GJlOOp 
BCTPeualOTCH WJIbMeHOPYTHJ, MMPUT, TeMaTHT, WHPKOH WM uspeyKa MoMOTeH 
MW BObPpaMnyr. ‘ 

2tTan HusKOoTeEMNePpaTYPHHX MAIWOPHTO-KBapy 
BbIX O6pazs0BaHHUH NposBAseTca, XOTA uM CaOo, HO NpakTHYeCKH 
Bcex MecTopoxyjeHuAx. Ha 9TOM 3aKJIOUHTeJIbHOM 9Talle COpasylOTCA KH 
HW MpOXKUAKH, BbIMOJHEHHbIe HHSKOTeEMMepaTYPHbIM (PJIIOOPHTOM, MHOr]a BMeC 
C KBaplleM. OTH X%KUJbI OObMHO HaxOAATCA BHe rpeH3eHOBbIX Tew. B nocseqH) 
2%Ke 10 TpeWlHHaM OTJeJbHOCTH HHOra BCTPeyaloTCA JIMLWb TJICHOUHbIC BbIJey 
HUA (POOPHTa; perxke rpeli3eHbl MepeceKaloTCA KHJKAMH MocweqHero C KBapue 

TIpuBegeHHas Bbillle CMeHa OCHOBHbIX 9TaIOB MHHepaJiH3auuH PpeH3eHOBB 
oOpa30BaHHl UMeeT MeCTO BO BCX MeCTOPOXKMeHHAX. OOpaTHanA WH UHAaA J 
CNeMOBATEJIbHOCTh HX He HaOwJIoOgZaeTcs. 

Mex yy HeKOTOpbIMH 9TaNaMH BO3MOXKeH HeOOJIbUION NepepblIB BO BpeMe 
B psaje MecTopoxKJeHHi HEKOTOpPble 9TAaNbl MHHCPAJIH3alHH BbIPaXKeHbl 4pesBh 
yalHo ca60, a OTebHbIe H3 HHX BbiINaqaloT. HadmroqaeTcsA NOMHOe WIM VACTH} 
HOe KTeJICCKONMPOBaHHe»: KOHEL OMHOFO H3 ITANOB MAHEpaJH3allHH NepeKpbiBae 
CA HauasOM Cue yIoulero. 

MHTeHCHBHOCTb PpeKOMeTAJIbHOrO OPYCHCHHA Ha TOM HH HHOM MeCcTOpO 
WeHHH, NOHOTA 3TaNOB MHHepalu3allHu HW YeTKOCTb UX NpPOABJICHHA BSAaHMHO?: 
BucuMbI. [Ipu OTCYTCTBHH peAKOMeTAaJIbHOFO OPYACHEHHA OTCYTCTBYET H Cy JIbQy, 
Hoe OpyeHenve. MuTencuBuHocTb NocseqHero HAXOAUTCA B MpAMOH 3aBHCHMOG! 
OT MNepBOro, HO OHO Bcer a BbIPAKeHO CylaOee, UEM PeKOMETAJIbHOe OPyAeHeH! 

B mpegeiax Kaxjoro 9Talla MHHepaH38alHH pa3sMdawrTcA OTHOCHTed 
BbICOKOTeMNepaTypHble H HH3KOTeMMepaTypHble MHHepasibuble OOpa3s0BaHhy 
B npouecce dopMupoBaHHa rpelizeHOB H CBA3AHHOrO C HUM OpyyeHeHua GON 
IUHHCTBO MHHEpaJIOB BbIe/IAeCTCH B HECKOJbKHX PeHepaluAX, KOTOPbIe, ONAL 
He HMelOT PaBHOMeHHOrO 3HayeHHA. 

Pa31M4Hble STalbl MHHEPaIM3allHH MpOABJAIOTCA Ha MeCTOPOXKMeHUAX 06 
HO He NOBCeMECTHO, a JOKasIbHO. MecTropoxkjeHHA CO BCeMH H TIPHTOM 4eTKO 
PaXKeHHbIMH STANAMH MHHEepaJIH3alM OTHOCHTebHO peykH (Kapao6a, Ak 
ps Boctounbiii Koyupay uM HeKoTopble jpyrue). 


Boponexckul rocylapcrsenHbili Tlocrynuo 
yHUBepcuTer 23 V 1956 
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Aoxaagn Akayemun nayx CCCP 
1956. Tom 111, N_3 


TPEOJIOPH A 


E. HW. 3YBLOB 


O BA)QKHEMUIMX PA3SJIOMAX TAHb-WAHA 
(ITpedcmaeaeno axademuxom H. C. IMamcxum 81 V 1956) 


B 1928 r. B. A. Huxonaes (*) snepsble yKasan Ha cyllecTBoBanne KpynmHOoro 
3JI0OMa perHOHabHOTO 3HAaYeHHs, NO3AHeEe HaSBaHH@rO HM <«BarxKuHelilllelt 
(PyKTypHouw wuHHeH Tanp-lLansy (4). 

B utore QIHTebHO AMCKyCCHH, He 3aBeplleHHOl H M0 HacTostee BpeMA, 
BIH C OeCCNOPHOCTbIO yCTAHOBJIeHbI CylefyIOUlWe BaxKHbIe CCOOeHHOCTH «IH- 
mu» B. A. Huxonaesa: a) ona pe3ko pasrpannunBaerT Be Gombuine o6macTH, 
A3JIMY AIOULHECA NO reoJOrHyeCKOMY CTpOeHHIO H HCTOPHN pasBUuTHSA B NMasleosoe, 
) K aToli JIMHHH YeTKO NPOCTPanCTBeHHO MpHypoueH pA HHTpysuli MU NposBuse- 
MH PpyAHOH MHHepasH3zaluH. 

Ilo Bonpocy 0 Npupoxe «cTpyKTypHOH THHHM» eqMHOrO MHEHHA He CyllecT- 
yeT. Ogun uccneqoBaTesH cunTaioT ee HayBurom (3,4), Apyrue — AUTeMbHO 
)a3BUBaBIUMMCA pa3Jomom (8,°). 

TepMHHCM «BayKHeHlWWady MOAYepKUBasIOcb, 4TO «IHHHA» B. A. Huxonae- 
a N10 CBOeMy MaclliTaOy HW CTpyKTYpHOMY 3HaveHHIO MpeycTaBsaeT coOo B mpe- 
enax Tsub-[lana equHuunoe sBsienhe. VM xota onnoneuth! B. A. Huxonaesa 
‘Ka3bIBaJIM Ha CYIeCTBeHHY!O powlb BCTpyKType TsHb-lana Apyroro 6onmbworo 
a3oma — Tasaco-Meprauckoro (8), — Bce %e B xapakTepe OO60uX pa3uo- 
s10B yCMaTpHBawiHcb OobuiMe pa3ssHuuHa. JlanHble HOBeHWMx UcceqOBaHHi 
1O-HHOMY OCBelllaloT 93TOT BONpoc. 

Panee cuHTaOCb YCTAHOBJICHHBIM, 4TO «BayKHeHINaA CTpyKTypHad JIMA» 
iTenaeT KaeqoHuuybl CeBepHoro Taxub-Waua or Bapucuuy lOxuoro TaHb- 
Wana. OGnacTb, HemocpefCTBeHHO IpHMbiKalolllan kK CeBepHomMy TsHb-Lanio 
tora («UaTKano-Happinckan CTpyKTypHo-aunalbHaa 30Hay, mo B. A. Hu- 
komaeBy (°)), OObIMHO pacCMaTpHBalacb KaK OKPaHHHas YaCTb CpefHeraseo- 
OlickoH reocHHkKsHHasH TOoxHoro Taub-Wanua, CcBa3aHHaA MOCTeNeHHbIM Nepe- 
KOOM c ee BHYTpeHHeH («Deprano-KokulaabcKoly) 3OHOH. 

Oyuako, Kak yflal0Ccb yCTaHOBHTb aBTOpy B NocJequve FOPbI, B paspesax 
Jameo30HCKHX OTIOKeHHA ITHX ABYX 30H MMEIOTCH KOpeHHble OTMHYHA. Bpisic- 
WslOcb, YTO GoMbIWAA YaCTb JOKAMeHHOYrOIbHOrO KoMMVeKca OTOKeHHH Uat- 
<ano-HapbiucKoli 30HbI, paHee cComlocTaBsABleroca C CHypom (roTlaHjuem) 
yeBoHoM @eprano-KokwaaibcKOH 30Hbl, HMeeT OPLOBHKCKHU H, BepOosATHO, 
<emOpuiickuli Bo3pact. Jipyraa 2Ke YacTb TOTO KOMIIleKCa OTHOCHTCA K BepX- 
yeli MOOBHHe JeBOHa H 3aleraeT Ha Mpesbifyuyel Hecorsiacuo (1). Takum 06- 
Da30M, MOULHbIM MOPCKHM OCa{KaM CHJlypa MW YacTH JeBOHa TeOCHHKJIMHAJIbHOrO 
rua, xapaktTepubim quia IOxkuoro Taub-lWans, B UatTKano-HapbincKolt 30He 
SOOIBETCTBYeT MepepbIB OCAAKOHAKOMJICHHA, COYCJIOBJICHHBIM KaJieQOHCKUMH TeK- 
TOHHYCCKHMH [[BH2KeHHAMH. 

HanoMyyM, STO aHaJOrM4uHble B3AMMOOTHOWeHHA HHKHEFO WH CpefHero Ma- 
jeos0g Obl H3BeCTHDI B TsHb-[ane u pauee (7,°). OgHakO OHM CUMTAMUCb 
QCOSeCHHOCTbHIO JMIUb HeOombINOH ceBepo-3anaqnoH OKpawHbl UatTKano-Happin- 
cKoli 30HbI — xpeOToB Kapatay u JKeOarspl. Tenepb Ke OHH yCTaHaB.JMBaIoTca 
fouTH Ha Bceli TeppuTopHu UatKao-HapbincKol 30nbl. OrcTynuieHusA OT Oxa- 
paKTepH30BaHHOro THMa paspesa HMEIOT MECTO JIMUIb Ha loro-sallaye, B TaK Har 
3biBaemoli KypaMuHCKOH 30He, Te AeBOHCKHe OTOXKEHHA MpeACTABEHb! MOdI- 
Hee, a B OT[@bHbIX paspesax IIpUcyTCTByeT H MOPCKOH cHuyp (B palione 
p. Cymcap). 
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B cBsi3i C YCTaHOBJICHHeM CTO/Ib CYIIECTBEHHEIX pasIH4HH B CTPOeHHH Ya 
Kaylo-HappiucKol uw Peprano-KokulaasIbcKOH 30H BOSHUKaeT BOMPOC O MOJO 
HMM WM XapakTepe rpaHuupl Mexyy HuMH. IlocmequIoIO HeTpyAHO MpocsequTE 
OpHeHTUPysCb MO COCTaBy H CTPOeHMIO JOKAMCHHOYTOJIbHOH YacTH Paspesa. 

Ora rpanuua BbIpPaxkeHa B Buse UpesBbaliHO SppeKTHBHOM HelPepbIBHO 
JWMHMM =TeKTOHWYeCKUX pas/IOMOB, TMpoTaruBarowelica Bob Tanb-llana of) 
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) d 1 3 
Pei6ay ete x 


15 
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SN 
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SY 
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Puc. 1. Cxema cooTHOuIeHHA CTPyKTYPHO-auabHbIX 30H HM BarkHelwHx pa3siomop TaH 
Wana. 1 — Pasnomer: ABB — «Baxueliiaa crpyktypHaa munua», [7] — UatKanbcKo-Yral 


ckast 30Ha pa3ziomos, AE — Aroiinaxcxuli pasiom, 3 — pa3iom B JleBoOepexbe p. Kapac 

JK3 — npemnosaraemblit pa3iIoM B mpaBobepexbe p. Crip-Jlappa, BEHH — Tanaco-epra 

cKui pasiom, HK — ArOawmucKkuit pasnom, K/7 — pa3siom B mepoGepexbe p. Happin, JJM 

Wapiibuekcko-AKkuimiipakckuit pa3som. 2 — Cesepxpii Taxp-lanp; 3 — Uatxano-HappincKka 
30Ha, 4 — Kypamuuckaa 30Ha, 5 — Meprano-KokwiaanbcKaa 30Ha 


Uatkanbckux Prop Ha 3alagqe Jo XaHTeHrpH Ha BOCTOKe H yxOAleh Janek 
B Boctounpiit (Kutatickui) Tanb-laub (cm. puc. 1). 
B cocTaB ee B Iipeyleax CoBeTCKOH TeppuTopHH Txanb-lWana BxoqaT cnemytot 
ulve 3BeHbA — C BOCTOKAa Ha 3amaj.. 
‘ 1) Kpynupi# pagiom, mpoxoqsminMit u3 qommubl p. Mupimpuek Ha roro-3amaj 
BOUIb }OXRKHBIX NOAHOKUM xpeOtow Kylisio u AKwimipsak. 
2) Tlocne nmepepbisa B OOHaxKeHHOCTH (B BepxoBbax p. Happin) a 
Pa3JIOMOB, MpoxofAllad MO JeBoOepexKblO Ha3BAaHHOH PeKH BAONb JONMH per} 
Uaxpip-Kopym, Koxyxap, Yau, Baspixtpl, Yiopme. 
’ 3) Bonbuio% pa3snom ATOauimuHcKoro xpe6ta. 
4) Yuacrox Tasaco-Pepranckoro pa3Jioma oT BHaqunbl Apna qo AToiHaKy 
ckoro xpe6Ta. | 
‘ 5) ArofiuakcKuli pa3siIoM M pa3mOM seBoOepexKbsa Pp. hap ean 
oOpasyr1ollM2 BMecTe KpyTy! Jyry, OOpalleHHy0 BbIMyKJOCTbIO K CeBepo-3a 
nay. OT BepluHbl 9STOM Ayru (y osepa CapbiunumeK) OTXOAUT JONONHHTeENbHAaAl 
BETBb Pa3JIOMOB, KOTOPad Take HPpaeT BaXKHYIO POJb B CTPyKType 3anayuoral 
Tanb-llana. O net OyfeT cKa3aHO HHKe. 

6) Tipeqnonaraemblii pa3i0M, CKPBITbIM Mo Me30-KaHHO30HCKHMH OTNO*Ke-+ 
HHsMH PeprancKoH BNaqHHbl. On MpoTarMBaeTca No MpaBoGepexbio p. Cpip- 
Jjapbs c ceBepo-BocToka Ha foro-sanlayq. KocBeHHbIMH I1pH3HakaMHu, yKa3bIBalo4 
IMMMH TIOMOKEHHE STOO PassOMa, CAY2KUT NOMOCA BEPpOATHO yHaCJeAOBAHHbIXy 
AUCNOKAIMH MOKPOBa KaWHO3OHCKHX OTIO%KeHHH B ayeipax HamanrancKom,| 
Uycr-Hanckom u ropax Ak6enb, Axuon nu Cynetay. 

ITpoqomkenve pasvioMa K gatlajy OT pationa Moromtay menee scuc. Bos- 
MO?KHO, 3)[eCb IIpOCTHpaHve ero MeHAeTCH Ha CeBepoO-3anaHoe, B COOTBeETCTBHH! 
C OOWMM TlaHOM CTpyKTypbl 3anaquoro Tanb-Ilana. Takxe ne ucK0GeHO, 
UTO STOT Pa3JIOM NpofoKaeTCA Ha 3aMajo-ceBepO-3ana BAOMb CeBepHOrO TOF 
HowkbA HypaTuuckux rop. OrcytTersve B pacnopsKeHHu aBTOpa HOBeHIHx 
MaTepHaJIOB 0 STOMy PpaHoHy He NOSBOMAeT BbICKAsaTLCA GOoslee oNpeseneHHe. 
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Paccmorpennasn JHMHHA Pa3sJIOMOB HMeeT px XapakTepHbIX OcoOeHHOcTelt. 
PaxKkueniuad U3 HAX Ta, UTO 9TH Pa3JIOMbI peskO, Oe3 KaKHXgIHOO NMepexojos, 
asl PpaHH4HBalor [Be YNOMAHYTbIe OOACTH C pasJIMYHbIM CTpOeHHeM H HcTOpHelt 
yeonornueckoro pasBuTua — UatKano-Happinckyio u Peprano-KokmaaspcKxyio 
WTPYKTypuHo-daunabupe 30HbI Tanb-lLana. 

| Bropaa ocoOennocTh saksioyaeTCA B MpocTpaHcTBeHHOl MpHypovenHocTu 
): OTACIbHBIM YYACTKAaM JIMHHHM pa3JIOMOB psijfla JHHCHHO BbITHHYTHIX («TPelHH- 
‘BIX<) HHTPY3Hii KHCJIbIX, OCHOBHBIX H YJIbTpaOCHOBHbIX Nopoy. Cpequ NepBbIx 
MOXKHO HASBATb HHTPY3HH TpaHHTOHOB B OMHHe p. Munbimbyek, B MeBOGeperxbe 
sepxoBul p. Hapbin, pay untpy3suii PeprancKoro xpe6ta u TaxtanbiKcKoli 
pagsi. Muorve us Hux NPOTArMBaIOTCA BAOMb PAaSJIOMOB Ha JeCATKH KHOMETPOB, 
| Wutpy3v4 ocHOBHBIX M yJbTpaOCHOBHBIX NOpoy paciosox*Kenbl mpenMylle- 
STBEHHO B 1OX%KHOM OOKYy pa3JlIoMoB. OHH H3BeCTHbI B BepxOBbAX p. ATOalin, 
¥, AtOauimHcKkom xpeOTe, Bo BHagqune Apna, B ®eprancKom u ArTolinakcKoM 
peOrax. 

Bonbiaa rpytna WHTpy3sHi OCHOBHBIX H YJIBTPaOCHOBHbIX MOpOs B 1O%KHBIX 
pearopbax Arolinakckoro xpeOTa HHTepecHa CBOMM JyrooOpasHbIM pacnouio- 
<€HHEM B Mahe, COOTBeETCTBYIOWMHM (hopMe YNOMAHYTOM Bbile ATOHHaKCKO- 
\apacylcKoH Ayr pa3JioMoB. 

Mutepecuo OTMeTHTb TakxXe YeETKO BbIPAKeHHYIO MpOCTPaHCTBeHHY!O CBA3b 
-JIMHMeH pa3sJIOMOB WesOro psa NpoABeHHH pyqHOH MHHepanusalnn. 
JlonomHutesbHad BeTBb Pa3JIOMOB, OTXOJAlad OT riaBHOH MHMM y o3epa 
APbINWJIEK, XapakTepH3yeTCA aHaNOrH4HbIMH OCOOCHHOCTAMH. Ona oOTJesAeT 
Tt Uatkasio-HapbincKol 30Hbl CBOeoOpa3sHy!l0 MO reosorH4yecKOMy CTpoeHHIO 
Aypamuuckyto 30ny. 

) Dra BeTBb MpoclexKuBaeTcH OT osepa CapblunseK ByOJb 1oro-BOCTOUHOTO 
fowHowbA UatKasbcKoro xpeOta JO WOHHbI p. Kacan, Bob MocmeqHe Ha 3a- 
al K ciHaHMIO pek Uatkan wu UnpanK u Jasiee Ha ceBep, B JomuHy p. Yram u 
‘ BepxoBbaM p. Kesiec, re CKpbIBaeTCA NO NOKPOBOM Me8030HCKHX MW KaliHO- 
OHCKHX OTJIOXKEHHH. OTa JIMHHA M€CTAMH BbIPaKeHa B BH Je CHCTeEMBI! MapasieJIb- 
IbIX H BeCTBAULUXCH pa3SpbIBOB, CpeW KOTOPbIX He Bcerfa yaeTCA BbIeHTb 
JIaBHDbIM. 

_ Visnoxkenuble JaHHble CBHJeTeIbCTBYIOT O CYyUlecTBOBaHHH B TaHb-lJane, 
KpOMe «BaxKHelileH CTpyKTypHOM JHHHM» B. A. Huxonaegpa, BTropol, He MeHee 
{PyNHOH MH BaxKHOH lO CTpyKTYPHOMY 3HaYeHHIO JIMHHH TEKTOHHYeECKUX pa3- 
LOMOB. 

OG6e JIHHHH B OCHOBHBIX YepTaxX CXOAHbI Mexy coOoh. Cpequ 9THX depT 
‘XOJCTBA JOJDKHBI ObITb OTMeUeHBI: TeCHaH CBH3b CO CTPyKTYPHO-auHasbHou 
BOHaJbHOCTbIO Tanb-l[lana, BIMAHHe Ha MpOCcTpaHCTBeHHoe pa3sMellleHHe pa 
THTPY3Hi, PyOMpoABNeHHH HW MO3AHeEHWIMX TeKTOHHYeCKHX HaPyWeHHi, 3Ha- 
[MTeJIbHaA MpOTA2xeHHOCTH (Gosiee 1000 kM) HW AHTeIbHOCTb POpMHMpOBaHHA. 

Jlanbuettuee u3y4eHne BTOpOli CTpyKTypHon .HHuM TaHb-Lana uMeer Ooub- 
oe TpakTHyeckoe HW TeopeTHueCKOe 3HayeHHe. B yacTHOCTH, OHO MOXeT WaTb 
NHTepecHbIt CpaBHHTeMbHbI MaTepHaJ JIA pelleHHA AHCKyCCHOHHOFO BoIpoca 
pupose HW Mpovcxo*KAeHHH NOAOOHHIX pa3sJIOMOB, WIMPOKO paclpocTpaHeHHblx 
3 PEOCHHKJIMHAJIbHBIX OOaCTAX. 


Bcecor3Hblii HayuHo-HcceOBaTeJIbCKHH Tloctymu.io0 
reovlOrHuecKHH HHCTHTYT 29 V 1956 
Jlennurpay, 
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- [loxsagqn Axagemun nayx CCCP 
ot: t 1956. Tom 111, Ne 3 
SS 


JI. J. MHPOWHHKOB 


O ME3030HCKUX OTJIO)KKEHUAX CEBEPHOrO TAMMbIPA 
(I1pedcmaenexo axademuxom H. M. Cmpaxoeoim 11 VII 1956) 


Me3o0s0licKue oTIOxKeHHA Ha CeBepHom Tafimbipe BiepBble OblIM yKasaHH® 
B 1933 r. T. J]. Anmepom, KoTopbii B MOpeHHbIX OOpasoBaHHAX Halle 00J1OMKE 
W3BeCTKOBHCTBIX NeCuaHHKoB c cbayHoli Cardiocerasalternans Buch., Aucellad™ 


ol 
bronni (Rouil) Lah., Aucella terebratuloides Lah., Aucella keiserlingi Lah. xs} 
NOSBOJIMBUeH CUHTaTb BO3paCTOM STHX Topo BepxXHu oKcopy| — HHKHHE 
BaJlIaHKHH. 
Kopennble BbIXObI Me3030HCKHX OTMOKeHHH BMepBble OOHapyxuI B 1947 rig 
B. X. Ernasapos. B cepepHot uactu nonyoctpospa UemrocknuHa Ha p. AnKeNMK 
B. X. Ervasapospim Obl onvcan pa3spe3, MpeAcTaBJIeHHbIM B HHKHeH dacTE 
C€PbIMH, Xe/ITOBATHIMH H POSOBATBIMH KBaPIeBO-CJIOMHCTBIMM TeckaMM C Npole 
COAMH MWacTHUHbIX riHH U ayHou Pachyteuthis abbreviata Miller, Cylindro@ 
teuthis cf. porrecta Phil., C. cf. magnifica d’Orb., C. cf. obeliscoides Pavi., 
Pecten (Entolium) nummularis Fisch. *, no3BomAtolleH OTHECTH BO3pacT OTVIOL 
2KeHH K HWMKHEMY BOJIKCKOMY ApyCcy; 3aslerarollive BbIIe MOAOOHbIe Ke Meckh# 
C TIpOCIOAMH H3BeCTKOBHCTbIX NeCuaHHKOB CosepxKalu PayHy HwKHeH uacTHy 
HWKHerO Mela (pxA3aHcKHH ropu3o0nT): Aucella terebratuloides Lah., A. teretf 
bratuloides var. angulata Pavl., A. fischeriana d’Orb., A. cf. trigonoides Lah. 
Lima consobrina d Orb., Pecten (Chlamys) sp. nova (aff. midas d’Orb.) u gp.” 
B 1948 r. B Hu>KHeM TeyeHHH p. KameHHolt Ha tore Nomyoctposa UemrocKuHa| 
ABTOPOM ObL/IO YCTAHOBJICHO PasBHTHE Ne€CKOB H N€CUaHHCThIX H3BECTHAKOB C ay! 
HOH, cpequ KoTopol B. WM. Bogbiiescxu onpegenua: Aucella ex gr. russiensi 
Pavl., A. aff. fischeriana d’Orb., A. cf. tenuicollis Pavl., Pleuromya donacing 
Agass., Pholadomya cf. nitida Agass., Cyprina aff. cancriniana d’Orb., Modio 
la cf. strajeskiana d’Orb., Terebratula cf. sibirica Moiss. u yp. Ilo 3axmiovenu 
B. UW. Bogbinesckoro ayueubl «yKa3biBaloT Ha BePpXHIOIO IOpy — OT Bepxo 
HHKHEPO BOJIKCKOTO APyca AO BepXuerO BOUMKCKOFO Apyca BKJOUNTebHG| 
Yka3anve Ha BepXHHH BOJLKCKHH Apyc OYeHb HHTepecHo, TaK KaK JO CHX HO} 
MOMKHO OblO CUHTATb, YTO OTMOReHHH STOO Bospacta B CeBepHoli Cu6upH HeTxh 
B stom xe rogy I. Il. Beprynos B ycree p. IIperpaguoli co6uapyxus u3Bect 
KOBHCTbI€ NeCuaHHKH, NoOcTHJarollve cHOAUCTbIe MeckH. B oTmo0x*KeHHAX Halil 
qena (bayHa HWKHEero KuMepHyKa: Cardioceras kitchini Salf. var. nova, Aucell] 
cl. kirghisensis Sok. u gp.*. | 
B. SI. Cpiues B63 ycTba p. Kamennoli B Tose NecKop HM MeCuaHHKOB ¢ Mal 
JOMOWEBIMH MPOCOAMM NeCYaHHCIbIX WSBECTHAKOB, TIMH WM C Mpocaolikamd 
OypbIx yruel coOpad cOnnbuy1o dayny, KOTOpas NosBomuna B. VU. Boppineni 
CKOMY OTHECTH BpeMsl OTJIOXKEHHA TOMLIN K BEPXAaM HHKHETO BOJKCKOPO Apyca— 
30He Virgatites virgatus uu 30He Epivirgatites nikitini: 
Perisphinctes (Dorsoplanites?) sp. indet, Dorsoplanites aff. ‘maximull 
Spath., Belemnites kirghisensis d’Orb., Belemnites cf. mosquensis Pav, 
B. aff. magnificus d’Orb., Pleuromya tellina Agass., P. agassizi Sow., Modiollf 


* Onpefenenua B. UW. Boananescxoro 
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§ boloniensis de Lor., Pholadomya hemicarida Roem., Pseudomonotis (Eu- 
‘photis) sp. nova (aff. anabarensis Petr.) u ap. 

1B 1949 r. apropom B ycrbe p. )KgqaHopa (na tore Nomyocrpofa UemnocKuna) 
HIM HaM}eHbI NeCKH C MpOCMOAMM W3BECTKOBHCTbIX MeCuaHHKOB, B KOTOPbIX Co- 
@x*KaNacb (ayna son Tollia stenomphala Bananxuna: Aucella aff, inflata 
h.) D. Sok., Aucella inflata (Toula) Lah.* 

@Crparurpadpuyeckn Ebiilie Saneraiu cMOQMCTbIe Meck C MpocnosmMH OypbIx 
rel MOUIHOCTHIO Jo 0,3 M. Heckombko CeBepnee, B Cpefueli uacTu p. Cnanue- 
, B CHJIbHO CJIOMMCTBIX PIMHMCIBIX NecKax C TOHRUMH NpocmosMH MecuaHH- 
(X H3BeCTHAKOB aBTOp coOpa dayHy cpequeH top: Lima ex gr. duplicata 
gv., Lima gibbosa Sow., Astarte cont. depressa Goldf., A. elegans Sow., A. 
‘minima Phill., Terquemia sp. indet., Terebratula sp. indet. u gp. * 

)B 1950 r. B pationax Tacpuep-fuopya u nusoBbes p. JlenuurpagcKoli aBto- 
Bt, A. M. Konecuukoson, H. M. Angpromesuuem 4 Ap. ObluIH OTKPbITbI LIMpOKO 
WMIPOCTpanenHble YIJIeHOCHble OTIOKeHHA, TpefcTaBeHHble TwlaCTHUHbIMH 
HaMM HW MeJIKOSePHHCTBIMH MeCKaMH C TwiacTaMH Oypbix yrseli, MMerollux 
PIHOCTL lO OM. TOmuee, B CeBepHbIX Mpegropbax rop. Bpippanra, ®. MW. Vea- 
bim u M. I’. Papyuem Opin O6OHapyKeHbl TaKHe Ke yrJIeHOCHble OTJOMKeHHA. 
JPOBO-TIbIIbIeBOH aHaH3, MpousBeyenHbld 9. H. Kapa-Myp3a, no3sBomua 
eJeMTb MPHHaeXKHOCTH yrieHOCHOH TOJIH K BepxHeMy asbOy (MbIIbIa 
IKTOBbIX HM CaroBbix Cycadaceae, Ginkgoceae, Bennettitales nmbiipma xBol- 
x rp. Saccota Naum.: Podocarpaceae, Pinaceae u yp., cnopbl 43 rpynnbl 
letes Reinsch.— nogrp. Triangulata Mae: Lieotriletes Naum., Cyatheaceae 
Cyathea, Polypodiaceae; cem. Dipteridaceae nogrp. Sculptiles Mae: Lo- 
otriletes Naum., Chomotriletes Naum. 4 gp., cnoppt u3 rp. Monoletes Ibr.— 
1. Polipodiaceae: Ceterach, Leptochylus u gp.). 

|B wacTosliee BpeMA MeS8030/ICKHe OTOKEHUA MepeKPbITbl MOPCKHMM Hi Jeq- 
OBbIMH YeTBEPTHYHBIMH COpasoBaHHaAMH. MuorouncsieHHble HaXOJKH BbIXO- 
B M€3030HCKHX CJIC€EB B pa3JIHUHbIX PpaHOHaX CBHJeTeIbCTBYIOT O LIMPOKOM 
BHTHH Me3030HCKUX CCaKOB Ha ceBepe TalimbipcKoro MosyocTpoBa. YcuJo- 
A TpaHcrpeccHv, 3aTONMBLel TeppHTOPHIO MOMyOCTpOBa B HHKHIOW MOJO- 
HY IOPbl, K BepXaM HM%KHErO Mesa CMeCHAIOTCH JlaryHHO-KOHTHHeEHTAJIbHBIM 


i 
2KUMOM, cloccOCTBOBaBIIMM YI JieHaKOMJICHHtO. 


Hay4Ho-ccieqoBaTeIbCKH HHCTHTYT Tloctynusio 
reojorHH ApKTHKH 25 Ill 1956 


* Onpengenenna H. C. Bopouer 
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JI. A. HAKHTIOK 


K BOMPOCY O PACIPOCTPAHEHHH MAJIEOFEHOBOTO MOPS | | 
B MPEXEJIAX MPHAPTBILICKOM OKPAHHbI PYJHOFO AJITAA} 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoseim 24 VIT 1956) 


JOxnaad panna pacipocTpanenua Satiaquo-CuOupcKoro TlaJIeOreHOBE 
Mops JO HaCTOAUero BpeMeHM OcTaeTcs ca6o H3y4eHHOH. YTOUHEHHE XE j 
‘CTONMOJOKeHHA ee [aeT MaTepHaJ AIA BbIBOAOB O ApeBHeM peubede CTbIKa 
mayuo-Cu6upcKoH Hu3MeHHOCTH HU AsTad HW CBA3H eFO C COBPEMEHHBIM peuibege 

Jia omnpeyesenua KOH®H 
paluu roxHoro Oepera Naseok 
HOBOrO MOPA 3HaUHTeJIbHbIM 
Tepec lpHoOpeTaror HOBbIe J 
Hble, MOJIYYeHHbIe ABTOPOM 
HCCMeOBaHHAX oMUHbI p. Ups 
Wa MexKy yCTbaAMH pek KbIsbi 
u Uap. 

B pesysibTaTe yKa3aHHbIxX 
clleqOBaHHH yCTaHOBJIeHO, 
COBpeMeHHaA y3KaH loa 
p. Uptpima B mpefesax H3y4eHe| 
ro yuacTKa BpesaHa B_ IIHpor! 


o 20—25 kM) ApeBHee OHH 
Puc. |. Hpeanonaraemoe pacnpocrpavenue 3amuEa (x noche ) Ap P 
MaseoreHoBoro Mops B mpegenax Tpuuptenucko HAC Pevl efa oKpannbl Pyaac 
oKpawnsi Pyquoro Antas. 1 — ope, 2—cywa, AsTaa. CKOHbI STOO NOHMKeH 


3 — TYHKTbI C MOPCKHMH MUKpOMameoHTonorHue- NOMHHMaloTcH Hay’ YPOBHeEM 
CKUMH OCTaTKaMH Tha Ha 140—160 mM. Onn Ci 

XKEHbI NaJleOSOMCKHMH TMopoya 

PacuIeCHeHHbIMH HeOreHOBbIMH HW HH XKHEYCTBEPTHYHBIMH JOIMHAMH. OT0x%xKeH |! 
TocseqHUX MorpeOenbl MOA Gouee MONOAbIMH YeETBEPTHIHbIMH COpascBaHHAM} 
B oTO*KeHHAX TlorpeOeHHBIX HeOreHOBbIX H HW2KHEYeETBEPTHYHbIX Osi 

B C€MH IlyHKTax, Ha NpoTsxKeHHu 20 KM, OOHAPyKeHbl NepeoTMO*ReHHbIe Nae 
TeHOBbIe MOPCKHe JMATOMOBbIe BOAOPOCH, payMOMAPHH HW CUMKyVIbI ryOok (puc.4f 
B nynxte Ne | nog necuano-rameuHbIMA OTOXRKeHHAMH BTOpOl HayNoimMel 
Holi Teppacbl BCKpbITbI Ha rstyOune oT 10 yo 19 M HeOreHOBbIe rHHUCTHIE o6pa3i} 
BaHHA, Sasleraioulue B NOHWKCHHH MorpeOeHHOro HeoreHoBOroO pesbeda. OF 
MpeAcTaBJeHbl: HarsyOune or 14 yo 19 mM cBeTbIMH 3eMeHOBATO-cepbiIMH Hi GI 
JIBIMH KAOJIMHMTO-THAPOCJMOMUCTBIMH PIMHaMH C PpeKUMH MapraHoBo-xKeses 
CTbIMH OcOOBuHaMH HM Ha rutyOuHe 10—14 m — xpacuo-OypbIMH NOTHBIMH Pal 
HaMH. CBeTuble H KpacnO-Oypble TVIMHbI ABIAIOTCH UposykKTamu riyOoKoro xX! 
MHYECKOPO BbIBETPHBaHHA AJVJIIOBMAJIbHO-J{eJIOBHAJIDHBIX OTJIOXKeHHH MMOIeH4 
TIMoUeHa. | 
_B cperaoli senenopato-Genolt rune Ha ryOune 17,70 m E. A. Uepemncuit 
BOH Olpejevienbl Cieqyioulwe MOpcKHe MavieoreHoBble (opmpl: Grunowiel] 
gemmata, Melosira sulcata, o6n0mKu Centrales u urombuatbie ciukysbI ryOol 
Bpuue, HarayOune 15,7—16,4 M, B 3emenoBato-cepolt c OypoBaTBIMH yuae 
KaMH MOHTMOpHJJIOHHTOBOH PIMHe C MopcKuMH Centrales oO6napy2xena mpeckd 
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(Han Cocconeis placentula var. euglypta, u3BecTuas c MuIMoena Jo HacTos- 
°O Bpemenn. B KpacHo-Oypbix riuHax HM AMaTOMeH, HH MblWbla pacTenuii He 
‘peuerbl. e 
) Payom (8 nyHkTe 2), BO BCexX ropH30HTAX BbILMeTEKALLUX Necdyano-rasieuHBlXx 
(OXKeHHH BTOPOH HaNOMeHHO! Teppacbl AOBONbHO UaCTO BCTpeyasHCb BMecTe 
IPECHOBOJHBIMH YeTBEPTHYHBIMH ANATOMeAMH e€]MHHYHbIeE MOPCKHe Maseore- 
pple cpopmbt: Melosira sulcata, M. s. var. siberica, Grunowiella gemmata, 
alodiscus sp. (H. Kryshtofovichi?), o610mKu mopcKnx Centrales, CNHK YJIbI 
HOK uroubuatble H ToONOBYATHIe, OOOMKU KpecTooSpasHbix ryOoK HM OOJOMKH 
(MONApu. OveBuyHO, MOpCKHe (opMbI GbLI BbIMbITbI H3 CBETJIbIX HCOPCEHOBbIX 
TH, Pa3MbIBaBIUUXCA MPH POpMHpoOBaHHH Fa/euHHKOB. 
B nyuxte Ne 3, B OTMOx%KeHHAX NOrpeOeHHO! HeoreHOBOM Fob, na 1,5 M 
Ke ypOBHA peKH, B PoJyOoBaTO-cepbIX THAPOCMIOAUCTO-MOHTMOPHJJIOHUTO- 
TiWHax OOHapy2KeHbl ClepyrollNe MOpCKHe 30neHOBbIe WuatTomen: Melosira 
cata var. siberica, Coscinodiscus uralensis, C. Moelleri var. macroporus, 
inowiella gemmata. CopmectHo c MOpcKHMH BCTpevenbl NPeCHOBOAHEIe [Ma- 
» H3BeCTHbIe C MIHOWeHa JO HacTosWero BpeMeHH: Eunotia praerupta, 
uroneis phaenicenteron, Amphora ovalis, Pinnularia (onpegenenua 
A. Kynuosoii). 
Silecb 2Ke B pacuucTKe Ha BbicoTe oT 2.6 yo 4,5 M Hay peKoH B aHaJIOTHUHbIX 
MHax OblIM BCTpeyeHb! OOMOMKH Pyxilla gracilis, o6momKu MopcKux Centra- 
HrO/IbuaTbHle CIHKYJbI TyOoK H pauonaApun (onpeyenenna E. A. Uepemu- 
10BOH). 
Mopckne nepeoTaoxKeHHble AuaTOMeH Tak2Ke OblIM OOHAapyKeHbI (MYHKTHI 
Ye 4, 5 u 6) u B TOMMe HWKHEYETBEPTHUHbIX BEPXHEFOOHHCKUX MeCKOB, Ta- 
HHKOB, KOHIJIOMepaTOB H MeCUaHHKOB, 3aNOJHAIOWMX NOTPeOeHHY!0 JOMHHY, 
3aHHYIO B OTJIOMKCHHA HeEOTeHOBOH JOMHHbI. OTsOx*KeHHA 3TOM JOJIMHbI 0- 
sITbI CBEPXy OOPa3s0BaHHAMH TpeTbeH HaymoliMenHou Teppacpl. MW. A. Kynyo- 
{ Olipeyenenbi B myHKTe Ne 4: Stephanopyxis turris var. intermedia, Podosira 
alina, Melosira clovigera u o60mKu Centrales; B myHxte Ne 5: Melosira sul- 
a var. u Mopckoli Centrales; B mynxte N26: Melosira sulcata var. biseriata. 
‘B MmoOuMeHHbIX OTOMKCHHAX, IPHCJIOHCHHbIX K HeEOPeHOBbIM TOyOBaTO-Ce- 
ruidHaM (6 {apyKeHbl CMMKYyJbI Ty6oK (nyHKT Ne 7). Syecb Ke B 9JIIOBHH 
CHO-OypbIX I'JIMH BCTPeYeHbI KOCTH MMMOWeHOBOTO BepOsofa (onpeenenua 
T. [Iugonauuxo). 
Komnuiekc MOpcKHX JuaTOMel, BCTPeYeHHbI B OTJIOXKeHHAX TOrpeOeHHbIX 
1HH HM BTOPOM HaAMOMMeHHOH Teppacbl, MO MHeHHIO AHaTOMOJLroB E. A. Ue- 
ucuHopoh u VW. A. Kynmopol, orHocHTCA K BepXaM 30LeHa MH HH3aM OTO- 
a. 
ConoctaBuiad MOsy4eHHbIe JaHHble C MaTepHallaMH HCCIeEqOBaHHH MOpcKOrO 
eoreHa B 1OKHOM YacTH SanaqHo-Cu6upcKOH HH3MeHHOCTH, Mbl BHMM aHa- 
WUHbI MaueOHTOJOrTHYeCKHH KOMMJICKC, XapaKTepH3ytowlM OMOKOBMAHbIe 
HbI 90NeHa. Tak, no P. X. JIunman (1), quia BepxHeH paMOJApHeBON 30HbI 
jeHa 3anaguol CuOupm xapaKkTepHo ckonmenve pasHooOpasHbix payMoua- 
H, Popamunucep, MHOrouncAeHHbIX AMaTOMeli u cnuKywI ryOox. Io K. B. Hu- 
oponofi (*°) quaTomen “3 omoKoBoli TomuA IlaBnogapcxoro Upunprtpiups 
eceupi A. IT. )Ky3e k Bepxuemy 901eHy (Kuesckult apyc). 
-B cesepo-sanajuom u 3anaquom Astae (°) HB KpyNHbIx BayMHax ero (Sait- 
4CKand KOTJIOBMHa) MOpCKOl MavleoreH JO HacTomulero BpeMeHH He yCTaHOB- 
u(4), a CJIE4OBaTeIbHO, M€pBHUHOe OTJOKEHHE BbILMEYNOMAHYTbIX MOPCKUX 
aTOMeli H pafuOuApHii MOrMO MpOMCXOANTb JIMMIb B SarayHo-CuOupcKom 
pe, BO BpeMA POpMUPOBaHHA ONMOKOBOM TOV S01eHa. OrcyTcTBHe MOPCKHX 
KponasleouTOMOrMyecKHX OCTATKOB H OTMOKEHH B paloue pacnpocTpanenna 
COTJIOMKEHHBIX NaJICOreHOBbIX MOPCKHX [\MaTOMeH 3aTpyAHAeT pelenHne BO- 
oca 0 MepBHuHOM MecTe oTjomeHHA HX. M3BecTHO, YTO AIA MaHUbIpeh WHaTo- 
fi XapakTepen wupoKuit mepenoc ux (*). OHM MOrsH ObITb Mepenecenbl Ha 
auupr Antasa u3 Satlaquo-CuOupcKOH HH3MeCHHOCTH NOBepXHOCTHBIMH BOja- 
, BETPOM HJIM MOpeM. 
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Tlepppifi, navGomee pacipoctpaneHHbli Buy TpaHCHOpTHPOBKH AMaTOM 
COBePLICHHO HCKMOUaeTCA, BCMEACTBHE YCTAHOBMBUIMXCA elle  C MC3030A 
KUX COOTHOLICHHIi pesbeda, MPH KOTOPbIX BeCb MOBeEpXHOCTHbI cToK PyqH 
Auras Opi Hanpapsen B SanagquHo-CuOupcKul mpornd. 

Pa3BeBaHHe MOPCKHX MaseOreHOBbIX OCaJKOB H UX MepeHOC BeTPpOM MO 
IIPOHCXOJMTb, TaBHbIM OOpasoM Hadad C HeEOreHa, M TOJIbKO B ME€CTAX MMO 
HOBbIX NOAHATHH. Torga Ha tore SamaqHo-CuOupcKOH HH3MeHHOCTH yCTaHOBH 
cTenHOl JaHuapr u 3acyuliuBblii KnuMaT (*), a MOPCKHe OTJOXKeHHA, MOP] 
6eHHbIe MO KOHTHHCHTaAIbHOM TOMMeH cpeqHero M BepxXHero OMHrOWeHa 
3anaHOl OKpavHbl HH3MCHHOCTH, ObWIM BbIBeEeHbl Ha AHEBHYIO NOBepXHOC 
Ha jHeBHOli nMoBepxHocTH OHM ycTaHOBJeHbI 10 K. B. Hukudoposol Jub 
okpaune Ka3axckoro Haropbs, Ha oKpaune xe AsTasd OHM JO CUX TOp He Obi 
oOHapyXeubl. 

Jia ompeyeneHuA BO3MOXKHOCTH 9OJIOBOrO MepeHoca C OKpaHH Kasaxcka 
HaPOpbA OTIOXKEHHH, COMeprxalllUxX MOPCKME MUKPOMAICOHTOMOFMYECKUE OCTATH 
6bIIM H3yYeHbI MO OHXHOKYAAPOM “3 HavOoMee I PpeBHUX — HEOTeHOBHIX 3ek 
HOBATO-CepbIX TIHH myHKTa Ne | sepua dpakuuk oT 0,1 go 1,0 mm. Io MHeH | 
JI. B. Pyxuua, m106e3HO npocMoTpeBliero yKasaHHble (PpakUHH, CEMOB 30 


5 
BOrO MepeHoca Ha KBaplleBbIX 3epHaX He OOHAPYKeHO. OTH 3epHa HOCAT CIE 
HefameKoro BOAHOrO nepeHoca. 

Virak, Ha OCHOBaHMH BCeX MPHMBeAeHHBIX aHHbIX CueqyeT, YTO Hanoy 
“BePOATHBIM ABAeCTCH MpegqnomomweHHe OO MHrpeccuy B palou IIpuunprpiuicKa 
NOHWKeHHA pebectba MameoreHoporo (BepXHE9OWeHOBOFO) MOPA, OTIOXKHBLULIEL 
MOPCKHe OCaJKH C AHaTOMOBbIMH BOJOPOCJIAMH, PaMOJAPHAMU U ryOKan 

Mopckue ocaqkKu B ONMrolleHe, HeEOreHe H B YETBEPTHUHOe BPeMA TOMBepe 
JIMCb MHOFOKpaTHOMY J[eOBHaJIbHOMY MH PeYHOMY TepeoTOxKeHH1O, Oarofai 
YeMY JIMIUb YaCTHYHO yuenenu HavOouee YCTOMUMBbIe K BbIBeTPHBaHUWO HW P 
PyWeHHIO KpeMHEBbIe NaHlbIPH JMATOMOBbIX BOMOpOceh, PaqvONAPHU UM CI 
KyJIbl ry6oK. 

Takum o6pa3om, cneqyeT Nomarath, YTO 1oxKHaA rpanuna SanaqHo-Cu6ne 
CKOrO BEPXHESOLEHOBOFO MOPA TpefcTaBsAa B MaHe pA y3KUX UM JMHH) 
3aJIMBOB, COOTBETCTBYIOWMX SJOWCHOBbIM MOHHKCHHAM pewlbeda, B TOM 4G) 
WoOMHaM pek, OkKpauH Pyguoro Asntas (puc. 1). | 

BpicKka3aHuble cooOpaxenua cormacyroTcs c MHeHvem B. A. O6pyuesalif 
O TpaHcrpeccHBHOM XapakTepe Sanagno-CuOupceKoro naneoreHoporo (Bepx 
SOWeHOBOrO) Mops, 3aTONMBWeM B Ka3axckoli CTenu BCe JOMMHbI HW pacmpocry 
HMBIUCMCA BIVIOTb QO 3anaqHbIx Mpesropul Auras. 


JleHuHrpagcKoe oTzeneHHe Toctynuso 
Muctutyta Tuszposneprompoekt 29 IV 1956 
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PEOMOTH A 


ll. M. CYXAPEBHY 


| HOBBIE JAHHBIE MO CTPATHFPA®HH FOPCKHX OTJIO)QKEHHA 
FOrO-3ANAXHOHM YACTH MPHYEPHOMOPCKONM BIAJMHbI 


(ITpedcmaeaexo axademuxom H. M. Cmpaxosoim 7 VIII 1956) 


'B nocsequve rogpl npw noMomM Oypenusa B 1oxKHO vactu J[necrposcKo- 
YYTCKOTO MeXKAypeybA Opi BHIABICH MpegxropuLli nporn6 Jlo6pyzxn. Ox 
TIOJHEH MOLLHON TONMeH (cBEILIe 3000 M) jopCKHX OCaKOB, Ha KOTOPbIX TpaHc- 
ECCHBHO 3aJIeraloT MeCJIOBbI€ H TpeTHYHbIe OOpas0BaHuaA. 

Mopogst topceKoro Bospacta HUrAe Ha AHEBHY!O MOBEPXHOCTb HE BBIXOMAT. 
JIaCTb HX paciipocTpaHeHHA Ha CeBepe OrPaHHINBaeTcA MMHHEH, NpOXoAAmet 
HalpaBJeHHu C 3allaa Ha BOCTOK foxkHee cen. Uoppi B cropouy cen. Pypa — 
w6eHa — KapOyna, 3aTrem rpaHuia cirycKkaetca K J[HecTpoBckomy slMMany. 
4 3anlajle TpaHviia MpOxXOAuT B HanpaBseHuu ©. Karyn — cen. JiumMancxoe. 
pKHaA TpaHvlla npoTsruBaetca oT cen. JimMancKoe k cen. Kucauua. Ha 3a- 
ie rpanuuel cnyxKuT p. IIpyt, Ha tworo-Bocroxe — UYepnoe mope. 

FOpckue OTJOKeCHHA M3yUaHcb Ha BCeH NNomMaqw ux pacnpocTpanenug; 
Pe HUX BbIAeeHbI BCe TPH OTAea: HWKHMH, CpeqHu WM BepXHHH, KOTOppIe 
YpaseAOTcA Ha APyCbl HW TOopH3o0uTp!. Kpome panee npHBeeHHoH MuKpoday- 
s(7), xapakTepH3ylouleH BbIJeeHHbIe cTpaTurpaduyeckue Tospasqeienna, 
opoyax topcKoro Bo3spacta Oplia OOHapyxKeHa MaKkpodayHa, onpeyemenue 
bropolt npou3sBoqusmu T. A. Kpprmrospu, [. T. senuuuesa nu I]. A. Pepacumos. 
| O6pa3z0BaHHaA HMKHEIOPCKOrO BOspacta MpeACTaBJeHb! TOMNeH TeEMHOCepbIxX 
ITPHIJIHTOB C TIpOCIOAMH MeCJIKO3C€PHHCTHIX MeCUaHHKOB H TVIMHUCTbIX aJleBpo- 
utos. B aprusmuTax uv alleppomutTax Opin OOHapyKeHb! Mesenunosy: Myti- 
vides amygdaloides Goldf., Entolium demissum Goldf., Posidonia cf. ornata 
juenst., Posidonomya sp. 
 Cpequ mepeuucuieHHbIX Tesmelunog HanOojlee XapaKTePHbIMH ABJIAIOTCH 
lytiloides amygdaloides Goldf. u Entolium demissum Goldf. 

— Tlonuasd mMoutHocTb HuKHeH Fopbl He ycTaHoBeHa. MakcuMasbHO BCKpbiTaa 
oma coctapsaet 349 M. 
Baiiocckue o6pa30BaHua MO xapakTepy MUKpodayHbl NMOfpasyemAtoTca Ha 
(Ba TOPH30OHTa — HMXKHUH U BepXHHH. 
 HuxuneG6ahHocckKuH TOpHSOHT MTWpescTaBseH aprHsNHTaMH, 
JIMHUCTHIMH asIeBPOJIMTaMH M MeCuaHHKaMH C TIpOCJIOAMM U3BECTHAKOB, perKe 
JIAHUEBATHIX TMH, JOMOMUTOB H JOJOMMTH3HPOBaHHbIX H3BECTHAKOB. 

B nopoyax HuxkHeOalioccKro rop30HTa Obiid BCTpevyeHnbl: Posidonomya buchi 
2oem., Leda aff. lachryma Sow. u Rhynchonella sp. 

Momuocts HuxKHeOalioccKoro ropu30HTa KomebseTcH oT 191 qo 654 M. 

BepxneOahoccKkKuH TOpU3OHT COKEH B OCHOBHOM CJIaHie- 
3aTbIMH TUIMHAMH HM TuIMHMCTbIMH aeBpOMMTAMH C TIpOcJIOAMM NeCYaHHKOB 
| NeCUAHHCTHIX H3BECTHAKOB HM BKJIOUeHHAMH CuepuToR. B noposax BepxHeOail- 
eCKOFO TOpH30HTa OOHAPyXeHbI Ne WTeUUNO ABI: Posidonia ornata Quenst., 
Nucula cf. variabilis Sow., Pseudomonotis ex gr. echinata Smith., Entolium 
pathulatum Roem., Entolium vitreus Roem., Astarte pulla Roem., Campto- 
iectes sp., Oxytoma sp., Posidonomya buchi Roem., Astarte CimevoltzieZiety, 
joniomya proboscidea Ag.,Tancredia sp., Leda sp., Ostrea sp.; aMMOH UT BI: 
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Sphaeroceras brongniarti Sow., Garantia sp. Berpeyenpr TakxKe OOJIOMKH Kp 
HOWel WM YeLyH KOCTHCTBIX pbIO. 

Maxkpodayna, OOHapyxXeHHad cpequ MOpo BepxHeOatocckoro Topu30H 
OTAHUAeTCA HCKJNOUNTEIbHO MOXOH coxpaHHocTbio. Muorue u3 onpesenenH 
BHOB UMEIOT 3HAaUHTebHbIM HaNa30H paciipOCTpaHeHHA UM BCTPeUaloTCA B Cpe 
Heil HM B BepxHel rope. — 

Han6omee XapaKTepHbIMM (OPpMaMH, YKa3bIBatOULMMH Ha IIPHCYTCTBHe Bex 
Hero 6alioca, sBsisioTcs: Sphaeroceras brongniarti Sow., Gonicmya probosci 
Ag. u Entolium spathulatum Roem. MomnoctTp BepxHeOalocckux OOpasone 
Hu Ha wore 230—252 m, Ha cepepe — oT 5 yo 145 M. 

Barckue o6pa30BaHus Ha Fe COMKEHbI H3BECTHAKAMHM WM MepreJAMu C Tp 
COAMH HeGOJbIUOH MOIMLHOCTH CaHUeBaTbIX TIMH MW aJICBPOJIMTOB; Ha 3amalj 
CJIAHIeBaTbIMH TIMHaMH C IPOCJIOAMM aJIEBPOJIMTOB; Ha CeBepe MeCuaHHKaMuil 
AaJIEBPOJIMTAMH. ‘ 

B nopogax OaTcKoro Bospacta Opin BCTpeyeHbI aMMoHHTHI: Perisphinct 
tenuissimus Siem., Phylloceras mogpoga Partschiceras, Witchellia cf. rossi 
Bor., Lytoceras sp., Ludwigia cf. cubtilicostata Krim. lenenunoqag 
Goniomya cf. v. seripta Ag., Lima cf. Duplicata Sow., Parallelodon aff. ¢ 
cinnum Goldf., Ostrea, Astarte, Nucula, Posidonia, Macrodon, Entoli 
Posidonomya, Natica. 

BoJIbUIMHCTBO H3 IIpHBeeHHbIX (OPM oONpeeeHO C TOYHOCTbIO JO pop 
Tem He MeHee B KOMIJIeKCe IpuBeseHHaAd PayHa yKa3bIBaeT Ha OATCKUM Bospal 
comepxKallux ee mopoq. Popmpr x%e Perisphinctes tenuissimus Siem., Astar 
cf. minima Phill., Pseudomonotis echinata Smith. spasarotca pyKOBO,AILEM! 
Win OATCKUX OTMORKeHUM pAjla palionos CopercKoro Coro3a u Sanagquou EsBpone 
Mouroctb 6aTa Ha tore 569—768 m, Ha ceBepe 233 —325 M. 

BepXHelopcKue OTJIOXKECHUA PASBUTbI 3HATHTEMbHO WIMpe, YeM OCaKN HH 
HeH WH cpeyHeH iopbl. OHM MpeycTaBseHbI BCeEMH APycaMu (KeJIJIOBeeM, OKCHOF 
JOM, KHMepHj2KeM MH THTOHOM). HanOoupiulee pacipocTpaHeHue uMerloT mOpos} 
KeJIJIOBEHCKOrO HM THTOHCKOFO APYCos. 

B BePXHeOPCKHX OTJIOKCHHAX MOABNAIOTCA JOBOJbHO 3HAUHTeIbHBIE dae 


> 
5 


MOPCKHMM OCa{KaMH, B TO BP€MA KaK THTOH BbIpaxKeH JaryHHbIMM HM KOHTHHE 
TaJIbHbIMH OOpa3s0BaHHAMH. 

Kensopelickve 0Opa30BaHia B OOJIbINIHHCTBe CBOEM MpeACTABJICHbI CaHeBale 
TbIMH, TOHKO- HW rpyOocJIOHCTBIMH TiwHaMH, C MpocmoamMu HeOOMbWOL Momtiocry 
aJIEBPOJIMTOB HW MeCdaHHKOB, perme — u3BecTHakoB. Ha roro-BocroKe KesOBe i 
COXKeH TEMHO-CePpbIMH TlaCTHYHBIMH NeCUaHHCTLIMH TIMHaMM C TIpOocsOAMy) 
M€CKOB HM PbIXJIbIX M€CUAHHKOB, a Ha Ore H3BECTHAKAMH C MpOCMOAMM Canes 
TbIX TJIVH. 

Kemopeickul BOspacT ONMCaHHBIX MOpOA onpesensetcaA Ha CCHOBAHHH Cael 
AYIOUWMX HaxooK dayHpl. AMMOHUT HI: Quenstedticeras lamberti Sow.||) 
Proplanulites ex gr., Koenighi Sow., Phylloceras ex gr., Kudernatsti Hauer P 
(Calliphylloceras) cf. demidoffi Raussem, Reineckia sp., Perisphinctes spi} 
Ileneuunogu: Posidonia ornata Quenst., Leda cf. lacryma Sow..} 
Goniomya sp., Astarte cf. sauvagei Loz., Lima cf. duplicata Sow., Entoliun 
sp., Ostrea sp., Pseudomonotis sp., Parallelodon sp., Ostrea cf. acuminate 
Sow., Corbula sp., Pecten (Entolium) vitreus Roem., P. (Variamussium) cfd 
personatum Ziet., Posiidonomya buchi Roem., Pleuromia sp., Gouldia Sp-s} 
Protocardium concinna (Buch.) Oxytoma sp., Nucula sp. Bpaxunonos 
qi: Rhynchonella cf. alemanica Roll., R. cf. aculicosta Zeit. Taxue (pope 
kak Pseudomonot is echinata (Sow.), Ostrea cf. acuminata Sow., Rhynchonellay 
cf. aculicosta Zeit., Proplanulites ex gr., Koenighi Sow., Phylloceras (Callis} 
phylloceras) cf. demidoffi Rouss. 8 KomnueKce yKa3biBaioT Ha KeroBelicKnii, 
a He CpefHelopCKHH BOspacT Cofep2xalIMX UX Nopogx. HanOonee xapaxtepHoll} 
tbopMoi sBsaaetcx Quenstedticeras lamberti Sow. Monoerb Kemopelickux 
oOpasopanuit Ha tore 199—374 m, na cesepe 80—150 m , 
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yKCcopAcKHne OTJIOKeCHHH Ha CeBepe MpefCTAaBJeHbI B OCHOBHOM H3BeCcTHA- 
§) C NOAYHHCHHBIMHA MpOCOAMH TIMH, aJIeBPOJIHTOB, JOJIOMHTOB HM Mepre- 
Ha lore MWIOTHBIMM TpyOOCJIOHCTHIMH TIMHaMH C Mpocnoamf JOJOMUTHsH- 
HHBIX H3BCCTHAKOB. 
mopoxax OKcopAckoro spyca Obi OGHapyxKeHbl Ne NmeWunNO: 
idomonotissp., Pecten (Chlamys) sp., Astarte sp., Oxytoma sp.; aMMO- 
a b1: Perisphinctes sp. peltoceras s ., Enaspidoceras sp.; 6 pax uono- 
Rhynchonella sp., Terebratula sp., Zeieleria sp. 
PayHa, OOHapyXeHHaA B OKC*POPACKHX OTMOKeHUAX, XOTA HM He MOMaercn 
(BOMY OlpefeylenHlo, HO B OOmleli Macce AOBOJIbHO pe3KO OTMMYAeTCA OT KeI- 
Hickux cop. 
(-oOpannbie HaMH PpaKOBHHbI MOXO COXpaHHBIHXCA AMMOHUTOB 3 ceM. 
udoceratidae mo Muenuio T. A. Kpprmronpua Sombie Bcero Hanomunator 
Mopyckue Enaspidoceras. 
H)OwlaA MOUHOCTS OKCHopAcKUX OOpasoBaHnii Ha tore 31—831 Mm, Ha ceBepo- 
ine 477—525 m. 
CHMepHJDKCKHe OOpa3s0BaHUA TpeCTaBJIeHbI TIMHUCTBIMH OOJIHTOBbIMM H3- 
AKaMM, IJIOTHBIMM TIMHAMH, TOHKO3CPHHCTbIMH JOJIOMHTaMH VW YIJIOTHEH- 
WM XXHPHBIMH JOJIOMHTH3MPOBaHHbIMH TIMHaMH. 
Jpequ NOpo KHMepHxKa Opin OOHAPYKEHbI PAKOBHHBI OYeHb TMIOXO!t co- 
aHoctu: Gryphea sp., Astartesp., Corbula sp., Aptyxis sp., Retusa sp., 
nea sp. 
MomHocTb KUMepHKa KoneOneTcA oT 53 Yo 82 M Ha ceBepo-3amaje, CoKpa- 
cb 70 18 M Ha Wwro-BOCTOKe. 
HTOHCKHE OTJIOMKCHHA MpeACTAaBJIeHbI MeCTPOUBeTHbIMH MeCYaHO-IJIMHUCTHI- 
4 THMCO-aHrHAPHTOBbIMH Noposamu. Ilo cocraBy nopox THTOHCKHeE OC6pa3so- 
AA MOfpasfeAIoTCA Ha WBa JOBONbHO pe3KO pa3JINUaOUIMXCA TOPM30HTAa: 
KHHH — anruypuTo-runcoBbli WH BepXHHH — Nec¥aHO-lviMHNCTHIH. YKa3aH- 
TOPH30HTbI AOBOJIbHO pe3KO OTMHUAIOTCA pyr oT Apyra. 
3 Mopoyjax THTOHCKOTO BOspacta He yasocb OOHApyXUTb MaseoHTONOrMMye- 
OCTATKOB, KOTOPble Obl JlaJIM BOSMO2KHOCTb YCTAHOBHTb HX Bospact. Ha 
BaHHH CTpaTHrpaduyeckoro MOMOKeHHA UH (allWaJIbHOTO CXOJCTBAa C OOpa- 
HHAMH THTOHCKOTO Apyca, WMpoOKO pacipocTpaHeHHbIMH Ha CepepHom Kap- 
2, BO3pPacT OTMOAKEHHM, BEHUAIOM[MX Paspe3 IOPCKOH TOM B Ioro-sanaqHon 
ca IIpuuepHomopcKon BiaHHbI, yYCTaHaBJIMBaeTCA KaK THTOHCKHH. OOmasn 
JHOCTb THTOHCKHX OOpa30BaHHi U3MeHsAeTCA OT YO Jo 365 Mm. 
Anamus tbayHbl, OOHapyXKeHHOH B BbIJeICHHbIX CTpaTHrpaPuyeckux Moypas- 
2HHAX, Ja€T BO3MOXKHOCTH CleMaTb BbIBOJ O HEKOTOPbIX 3AKOHOMePHOCTAX, 
JIOBJIMBAaIOllNx ee pactipesesenne. 
B uv>KHeropcKoe u OaiioccKoe BpeMs B woro-3anayqHol yactu II pwuepHomop- 
f BMAUHbI CYINeCTBOBaJIM OarONpHATHbIe YCJIOBHA MIA PasBUTMA (ayHEl. 
Oposax HW KHeropcKoro HW OalloccKOroO KOMMJIeEKCOB COJlepKUTCA 3HAYHTEJIb- 
KOJIMYeCTBO MakpO- HM MUKpodayHbl, HO COXPaHHOCTb ee B OOJIbIIMHCTBE 
‘qaeB loxad, UTO OOBACHAeTCA, NOBHAUMOMY, TOCeLYIOWMMH H3MeHeHH AMA 
KHEIOpCKUX M GaiioccKkux oTNORKeHH. B GaTckoe BpeMA HaOsMOMaeTCA Oosee 
UHbIi, MO CcpaBHeHuio c OaiioccKMM, paclBer (ayHbl. SHayTembHoe 
BUTHe cpequ OaTcKHX OOpa3s0BaHHH MMerIoT TleJIeHMMOAbI, CpaBHHTeJIbHO 
TO HaOsOfaloTCcad aMMOHHTbI, BCTpeyaloTCA Take YepBH HW KPHHO- 
a. B OombulloM KOsMYeCTBe HM XOpOlleH COXpaHHOCTH OOHapy2KeHbI (opa- 
qudeppl. 
B kesopee tbayHa AOCTHTaeT MAKCHMaJIbHOFO 110 CpaBHeHHto C APyrHMH CTpa- 
pacbusecKHMH KOMMJIeKcaMu pasBHTHA. Cpefa KeJIOBeHCKOrO MOpCKOrO 
ceiia Opa BeCbMa OlaronpHATHOH AA MEIHOrO paciBeta dayHpl. Hapazy 
3HAUHTEJIbHbIM KOJIMYeCTBOM AMMOHHTOB H MeJeLHNON B TOME KeIOBeHCKUX 
Tot Obl BCTpeyeHbI FacTponoybl, Opaxnonofbl H KPHHONJeH, a TaK%*Ke B OOJIb- 
M KOJIM4eCTBe H XOpolueli coxpanHocTn bopamunndepyt. [laseonromormyeckne 
aTKH Cpe Mopox oKcopAcKoro spyca HaOOfaloTcd 3HAYHTeIbHO pexke, 
[ B Jpyrux KOMIJIeKCaXx. 
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MuxpodbayHa BcTpewaetca B BUe OOJIOMKOB, AJep HM OTMeUATKOB, He NOAA 
WUXCA BUAOBOMy ompeyenenuio. Ha6stogqaetca Takxe HeEKOTOpOe yMeHbile 
BUOBOrO H KOJHYeCTBeEHHOrO cocTaBa (bopaMuHudep, a Taka (bopMa Kak 
sidonia, pakOBMHbl KOTOPOM BCTpevasMcb B 3Ha4YHMTebHOM KOMMUECTBE OT HI 
Hel IOPbl AO KeJJIOBEA BKJINOUHTeIbHO, B OKC(OpAe COBEPWeHHO MCyesaeT. 

B KHMepHj2Ke OTMe¥aeTCA pe3sKOe YMCHbINeHHe POAOBOFO H BUAOBOFO Coch 
He TOJIbKO MakpodayHbl, HO HU MMKpodayHbl. OcTaTKH HCKOMAeMBIX B TOF 
NOpo KHMe€pHAXKCKOLO BOspacTa BCTPedaloTCA OYECHb PeJKO. He6.1arompuati 
JIA Pa3BHTHA %XMBOTHOTO MHpa cpeja KHMepHJKCKOrO OaccelHa COyCJOBE 
WalbHelinee COKpalleHHe ayHbl, KOTOPOe HaMeTHJOCb elle B oxcbopack 
BpemMa. B THTOHe dayHa CoBepIweHHO ucuesaeT. OOpasoBaBliMeca MaryHbl 
PaKkTepH30BaJIHCb CHJIbHO OCOJOHEHHOH BOON, HeOMAarOMpHATHOH JIA pasByy 
B HeH paCTHTeIbHOrO MH XXHMBOTHOTO Mupa. \ 


I 


Kumunesckui rocyapcTBeHHblit TloctymHa0 } 
yHHBepcuTer 23 II 1956 }) 
HWMTMPOBAHHAA JIMTEPATYPA 


1Tl M. Cyxapesus, H3s. AH CCCP, cep. reon., No 3 (1956). % A. A. Gym 
kos, Il. M. Cyxapesuy, B. C. Caauos, JAH, 97, No 3 (1954). 
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Hoxnaage Akagemuu nayr CCCP 
1956. Tom 111, Ne 3 


FEOQJIOTH A 


¢ 
A. 3. WIHMPOKOB u J. ©, AJIbIMOB 


BAJIYHHO-PAJIEUHbBIE OTJIOWKKEHUS FO)KHOLTO BOPTA 
AHENPOBCKO-JOHELKOM BIAMHbI 


(ITpedcmasaeno axademuxom H. M. Cmpaxosoim 6 VIII 1956) 


Cpeyu" nopox wasteosolickoro BospacTa, BCKPbITbIX MHOYOUNCIeHHBIMH Oy po- 
MM CKBaKHNaMH M10 toxHOMy Oopry JInenposcKo-JloneuKolt BaHHbI B palio- 
r. Hopomockoscka, BCTpeveHa Tova BaJIYHHO-raJIeuHbIX OTMO*KeHHii, Ipey- 
IOXKHTCJIbBHO BepXHeMePpMCKOLO BOspacTa, PaHee HUIe He BCTPeYeHHbIX cpequ 
JO, STOO BOZpacTa Ha TeEPPHTOPHH BUaAHHbI HU CkMayuatoro Jjon6aca. 
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Puce. 1 Puce. 2 


ic. 1. Crpaturpaduueckoe momoxKeHHe TOM BaTyHHO-rameyHbIX OTJOKeHHH B pa3spese 
BepXHero, MaJleo30H 


ic. 2. VizomoutnoctH BastyHHO-rasieuHbIx oTIOxKeHHH. A — neKemOpHit (PrCm), B — jeBou 

)). B — nwxKuHHi Kap6ou (C,), 1 — cpeaunit KapOou (Cp), 7 — ornoxenna nepmu (P), E—n30- 

WUHOCTH BaJYHHO-raveuHbIxX OTMOMKeHUH, AC — upesnomaraemoe pacipocTpaHeHHe Bas yHHO- 

CUHIX OTJOMKEHHH: a — OypoBble CKaxKUHbI, 6 — MOWLHOCTh BaJYHHO-LaJeuHbIX OTMOKeHHH 
B MeTpax, 6 — HapylieHHA 


Bepxuenavieosolickuii BospacT sTOLi TOMINM NOATBEpAaeTcCA ee CTpaTurpa(pu- 
<CKHM TOJIOXKCHHEM: OHA MOACTHMaeTCA Me€CTPOMBeTHBIMH OTJIOXKCHHAMH HW K- 
sii TIepMH Ha ceBepe H MOposaMH KaMMeHHOYrOJIBHOrO BOspacTa Ha 10re, a Mo- 
\bIBACTCH KOHTHHCHTAJIbHBIMH OTJIOXKCHHAMH TpHaca, CXOJHBIMH M0 JIMTOJIOPH- 
‘ckOMy OOJHKY C MoposaMH aHasoruyHoro Bospacta /ToHelKoro Oaccelilia 


uc. 1). 


Saas 955 685 


[lnomab pacnpocTpaHeHus Badly HHO-TasledHblx OTMOXKeHH JOCTATOUHO TE 
HO OKOHTYpeHa OypQBbIMH CKBA%KHHAMH, 3a HCKJIOYeHHEM ee CEBEPHOH rpaHuuy 
Tlo qanHbim OypeHa TOMA BalyHHO-TaeqHbIx OOpasoBaHuu MpeACTaBuA} 
JIMH3Y WIoMabIo OKONO 2500 KM’, BLITAHYTYIO B MePpHAHOHAbHOM HallpaB 
HUM ¢ MaKCHMaJsbHOM MOMINOCTHIO B WeHTpe, paBHoli 60 m (puc. 2). Touma 3a 


raeT TpacrpeccuBHO Ha Mopogax passMuHOrO FeomorMyecKoro BOspacTa — 
mepMckoro Ha ceBepe , 


HH KHEKAMCHHOYTOJIbHO! 
Ha yore. 

B MHTOMOPHYeCKOM G 
HOWeHHH  MCcueyeM 
TOMA COCTOHT H3 pa3H 
3CPHHCTHIX PbIXJIbIX Ka 
JIMHH3H pOBaHHbIX NeCKO 
BKJMOUaIOWUX B cee 
raJIbKH pa3MepoM 5—8 
H BaJlyHbl MOpoy pa3sM 
pom oT 10 70 25 cm u 6 
jee. C mpoyBy2xKeHHeM. 
cepep pa3Mepbl TrasleKk 
BaJIYHOB 3HaUHTeJIby 
yMeHbIwaloTca. Syecb || 
cocTaBe TaJIeuHbIxX OT) 


) 


lambKa WW BaJlyHbl COcT! 
1T TJIABHbIM OOpa3oM FE 
ocaOuHbIX Topo — oO! 
PCMHEJIbIX H3BECTHAKO! 
HepeKO CoepxKallHx 
ceOe TYpHelicKylo MHKP 
tbayHy — copamennde 
(Endothyra_sp.). 
6B CrenleHb OKaTaHHOoct 
ralieK MW BaJlyHOB pa 
amuHa. Kak mpaBni 
raJIbKH HW MeJIKHe Baly 
oOaqaioT xopouel MU cpequel OKaTaHHOCTbIO, a BayHblI—nNOxol (puc. 

CreneHb OKaTaHHOCTH TaJieK MO3BOMAeT CleaTb 3aksIOUeHHe, ITO OTIOKEeH 
MX MIPOWCXOAMIO B MpHOpexXHO-MOpCKHX YCJIOBHAX. 

HaxoxkeHve BaslyHHO-TaeuHbix O6pa3s0Bannit cpeyqu BepxXHemaeo30licKH 
nopoy Ha ctpike J{HenposcKo-Jloneukol Bua_uHbI co CKTaquaTEIM Toudacedl 
ViMeeT OOJIbIUNOe 3HAYeHHE JWI ONpeleneHuA BPeMeHH MPOABMeHHA OCHOBH 
tbopm cKaaquatoctu Jlonet{koro Oaccelina. CopepwieHHO O4eBHAHO, YTO B Ted 
He BepXHeH NepMM Ha TeppHTOPHH 1Ox*KHOH OKpanuD JlonGacca nponcxosMMl 
KPyNHble TEKTOHHMYeCKHE JBHKEHHA, B Pe3yJIbTATe KOTOPbIX MPOHCXOMUT M10) 
HATHE NOpOA HHKHerO KapOoHa MH B YACTHOCTH 3aseraiouleli B UX OCHOBaHH 
KapOoHaTHOH TOM. ITH NOMHATHA CMeHWAMCb K KOHILY BepXHe-lepMCKG 
SOX 3HATHTCIbHBIM ONYCKAHHEM, MOBJIEKINMM 3a COOH KpaTKOBpeMeHHoe BTOF 


XKCHHE BEPXHEN€PMCKOFO MOPA, B MpHOpexHOH YacTH KOTOPOrO U OTMORMMUC 
BaJIyHHO-raleuuble OOpa3soBaHHs. 


| 


Pne. 3. Banyubl HW raibKu: @ — MAOXOH OKaTaHHocTH, 6 — 
cpeqveH OKaTaHHOCTH, 6 — Xopolmel OKaTaHHOcTH 


§ 


J\Henponetposcknit Tloctrynuao 
POPHbIM WHCTHTYT 11 VI 1956 
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Jlokxaye Akayemun nayk CCCP 
1956. Tom 111, Ne 3 e 


“ LEOUOL Eg. 


A. A. APKEMCKHM 


ACCOLLMALLMM PH)IPOBOPALIMTA C ALIAPHTOM 
B COJIEHOCHOM TOJIME HHAEPCKOrO NOAHATHSA 


(ITpedcmasaeno axademuxom H. M. Cmpaxosoim 6 VIII 1956) 


Bompoc 06 o6pas3opanun amapura MujepcKoro noquATHA OTHOCHTCH K YnCTY 
ibIX CJIOMKHbIX B OOMeH NpoOsemMe renesuca Gopatos [IpuKacnulicKoli HH3MeH- 
OTH. 
B MHOrOUNCeHHBIX MecTOpoxeHHAX TuncoBOH wWaAnbl Wagepa amapur 
AeTCA [MABHbIM NOpOOOOpasyiOulMM MMHepaJIOM H, KaK H3BeCTHO, pyHbIe 
a 3JleCb pasyemsrorca Ha: |) amapuTosble, 2) MOJMMMHEepaJbHble, B KOTOPbIX 
Ke [aBHy!O POJb urpaeT amapuT, H 3) HeawapuToBble. Cpeqn OoraTbix. pyk. 
‘OIUHOFO 3asleraHusA B PHMCOBOH WWIAne HMewoT HanOoubinee pacnpocTrpanenue 
Bble Be Ppyibl OopaToBbix MecTopoxjeHHi. IIpompiiuineHHaa posb yHcTO- 
(WapuTOBbIX OoraTbiX OopaTOBbIX py HeBeJIHKa. 
C coBeplieHHOl OeccNOpHOCTbIO yCTaHOBJIeEHO, YTO OopaTOBLIe MecTOpoxye- 
THMCOBOM WWIATbI TeCHO CBA3aHbI B TEHETHYCCKOM OTHOIMeEHHH ¢ 6opaTamMu 
eHOCHOM TommH. YcTaHOBJIeHO TakxKe, ITO MepBuUHbIe (MaTepHHcKHe) Sopa~ 
STOH (comeHOCHOH) TOMI CopMupoBasIHCb B COOTBeETCTBHH C (H3HKO- 
AMYECKOH OOCTAHOBKOM, KOTOPas CYIeCTBOBala B MaTePHHCKOM COJlepOHOM 
Celie IIPH MHOFOKpaTHBIX MOCTYMIeHHAX B HerO OOPHBIX paCTBOPOB. 
OJHUM U3 TepBbIX NO BPeEMeHH BO3SHAKHOBEHHMA MePpBHYHbIX OOpaToB CoseHOC- 
[ TOU ABHJICA CTPOHI[HeBO-KaJIbIMeBbIH KYplaHTaHT; 3a HHM Cc Oojiee 
MeHee BbIJepKAHHOH MOCMeEAOBATeMbHOCTbIO OOPA3OBHIBAJINCb KaJIbILMeBO- 
*HHeBLIAT THApoOopaluT, KaMMMHO-MarHHeBLIM KasHOOpHT, MarHHeBbiii pe- 
@KeHCKHT, XJIOP-KaJIbUMeBbIi XHIbrapquT, XJOp-MarHveBbili OopauurT. 
TIpopeyenupimu pa6oTaMi Opivid yYCTaHOBJIeHbI OCHOBHbIe YepTbl H3MeHeHHH, 
.UCXOMAMIMX C OopaTaMH comeHOCHOH TOMI OM3 COMAHOTO 3epKana, H 
BHbIe ABJICHHA (POPMHPOBAHHA IPeHMYLeCTBeHHO KaJIbILMeBbIX OOpaTOB B M0- 
(ax THMCOBOH ILLJIATIbI. 
'B paspe3ax MHOTOUHCJIeHHbIX CKBaKHH OblIM ONMCaHbI Mepexosbl KasHOo~ 
‘a B alllapHT H YJIeKCHT; B peKUX CIyYaHX YCTAHOBMeHbI Mepexo/pl npeo6pa- 
CKUTa B HHHOHT, XHIbrapAutTa B yneKcuT. Bce 9TH OopaTbl COeHOCHOH TOM- 
' M3BeCTHBI TOAbKO B Hel MH BbIllle COHHOPO 3epKasla MOUTH He BCTpeyaloTca.: 
Kaxnx-260 u3mMenennii rup{po6opaunta B Noposax coseHOCHOH ToMUM Jo 
0 BpeMeHM ycTaHoBseHo He Opi10. B cBi3H C 3THM aBTOPOM ObIIO BbICKa3aHO 
INOOReHNe, UTO THApOOopauuT ABAAeTCA YCTOHYMBLIM OopaTOM B Noposlax 
\eCHOCHOL TOMMLM HW OTHOCHTeIbHO YCTOHYMBbIM B MOpOfaxX FHNCOBOH LLVJIATIbI, 
ObIJIH YCTAHOBJIeHbI MpOAYKTb! eo 3aMelleHHA B Bue OopaToB HHeputa, 
yepOoputa u OopocusuKaTa JaHOypHtTa. 
Ha mporsaxKeHHi mocmeqHuxX AByX eT ObIIH MOJYYeHbI pasHooopasHbie Ma- 
HaJIbI Ip pasBey{Ke caMoro KpyMHOFo H3 BCeX H3BECTHBIX NOHBIHE MOJIMMAHe- 
IbHOro 6opaToBoro MecTopoxeHud Ne 95. OcoGeHHoe BHUMAHMe MIPHBJeKO: 
e6e COBMeCTHOe HaxoxKeHve B «KOPHAX» ITOFO MeCTOPOKMeHHA B KAMCHHOH| 
M HUDKe COMAHOFO 3epKasla OONbIOTO KoMMYeCTBA THAPOOOPalMTa HM alllapurar 
1 CHOpay{MuecKOM, HO CpaBHHTe/JIbHO MaJIOM KOJINYeCTBE KasuOoputa. Hexo= 
KIM H3 COTPYAHHKOB ObIO BbICKASAHO TpeMONOREHHE O TOM, FTO allapuT 
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H YugpoOopaluT 3ecb ABAAIOTCH TePpBHYHbIMH CeMMeHTALMOHHBIMH OOF) 
30BaHHAMH, BbINaBWHMH OMHOBpeMeHHO B OCaJOK B MepHOd HaKOMNJeHHA Gof 
HOCHOTO XJIOPHCTOrO HaTpHA. 
BuuMateJIbHoe MoJeBoe ONMCaHve KePHOBOFO MaTepHadla, CONPOBOKLAaBUI 
CA BbIOOPOUHbIM HMMePCHOHHBIM H3y4eHHeM.pAa OOpasoB, He aso BO3MO 
HOCTH BbIACHUTb B3aMMOOTHOWeHHA THApoOopalutTa u aulapuTa. Jluub B If 
uecce KaMepaJIbHOrO H3yYeHHA OOJbIUAX COMAHDIX WWIMPOB YAaslocb HeCKOJb 
QCBeTHTb 3TOT CJIOKHIM BOTIpOC. 
B KamenHoit comm, mogcTuuatouleli GopaToBoe pyAHoe Teo Ne 95, no Kep| 
pala CKBaxKHH OOHapyxXeHo Oombioe KOMMYeCTBO OopaToB (OT HeCKObKAX Mf 
weHToB Jo 35% B,O;, a uHorga H Oodee), TpH¥eM alllapHT YacTO JOMHHUP 
Ha rHuApo6opayntom, AilapuT WMeeT MpeHMylleCTBeHHO MMKPOSePHUCT 
(«rMHHOMOAOOHY!O») CTpyKTYpy HM Me€JIKOKOMKOBaTOe cTpoeHve. OH 4acTO ¢ 
pa3yerT Kak Obl MeTebu¥aTbIe CKONJCHHA MO rpaHulaM TaJIMTOBbIX 3epeH, H 
€fO MMKPO3epHHCTHIX (MeHTOMOPHbIX) YYaCTKOB B HEKOTOPbIX CiyyaAx {) 
He Bcerfa!) BpacTaior B ralMT TOHKOHTONbYATHIC alllapHTOBbIC o6pa30BaHHa ¢ 
MOH MO3qHeH TeHepalluu, Jatollue Kak Obl BEHYMKM TOHYAMIIAX HPOMOUEK, HI 
IIpaBJICHHbIX B CTOPOHY TaJIHTOBbIX 3epeH. , 
CrojIb K€ HHTCHCHBHO, Kak H B TaJIHT, HTObYaTble HOBOOOpasoBaHHs alll 
pHTa HHOra pactyT Hu B KpHCTaJIbI THApOOopalluta BO BCeX TeX yYaCTOUKAaX, | 
rHApoOopauvT BXOJHT B HeMOcpesCTBeHHOe COMpHKOCHOBeHHe C allapuTom. Mox 
HO CUHTATb YCTAHOBJICHHbIM, UTO HFOMbUATHI allapHT NOSAHeEM TeHepalluH BE 7 
ce6A arpeccHBHO Kak B OTHOWeHHM TamutTa *, TaK H B OTHOWIEHHH ruApooop 
muta. 
Ho He TObKO TOHKOHTOMbUATHIM allapHT BHeApAeTCA B rHApoSopauuT, Mp 
re KPHCTaJJIbI MOCMeAHEFO B TOM HIM MHOM Mepe OKa3aJIHCb 3alOJIHCHHbIMH a 
PHTOM MHKpo3epHucTOH CTpyKTypbl. Muorga yqaeTca HaOsofaTb Takyto cTayl 
BHeAPeHHA allapuTa B ruApoOopauuT, Mp KOTOPOM oT MocMeqHero coxpal 
JIMCb JIMUIb MeJIKHe PeIHKTOBbIe OOPHIBKH, T. €, COBEPLICHHO TaKYIO Ke KApTHE 
KOTOPad MHOFOKpaTHO MpHBOAMMach paHee MpM allapuTH3alun KalHOopuTal 
B.OHOM 43 WWIMOB ONMCaH MeHTOMOPQHbI allapuT, OOpocwiMl CNJIOWHE 
«MHKPOCPpWIMKOM» TOHKOHFOIbYaTOrO allapHTa. OTOT MWeMHTOMOPPHbIN allap ; 
HaXOJUTCA B MHKPONPOXHJIKe, KOTOPbIM CeueT KaK FaJIHTOBbIN OTpes0K MOpos 
Tak WM ru_posopaynTosbil. Byob MHKpOMpoOxKuIKa THApoOopaluToBoe Be 
€TBO HCYeE3J10: MOBHAHMOMY, OHO 3aMeCTHJIOCb NeHTOMOPHbIM H TOHKOHPOVIbY 
TbIM- ALUAPHTOM. | . 
. Tlequromoppubli aulapHt BHeApseTCa B KpPHCTabI THAPOOoOpauuta m0 ek 
TpelluHaM CiaHHOCTA, a MHOra pe3kO HX CpesaeT B TOMepeyHOM WIM Ou1H3KG) 
K HeMy Hampasuenuu. Ilenutomoppupllt allapuT MecTamu pacmpeyemnerca nph 
HMYULCCTBCHHO BAOb BOJIOKOHMeB rHpoOopauuta. Mectamu Ke OH JOMHHUPYh 
Hajl TOHKOBOJIOKHHCTBIM THApOOopalHTOM MW MaeT CBOM CIVIOWHbIe yuacrKH. || 
He TOuIbKO B pa3MHYHBIX WWIMpax, HO Jaxe B Mpesemax OAHOro wa (iM 
Jemaem OovIbuIMe WWIMdbl, B cpeqHem 40 x 40 mM) OpiBaeT, YTO IMUIb WOKadIb 
HPOHCXOMMT pasBUTHeE TIO NeAMTOMOp(HOMy allapuTy pannel renepanuu bom 
f1034Hero HOBOOOpa3s0BaHHA — TOHKOMFObYaTOrO alllaputa, MecTaMu xe ef 
Bopce HeT. BpiBaer H Tak, YTO TOHKOHFO/IbUAaTHIH AlllapHT pasBUBaeTCA He TOJb 


; 
Ha NepupepHu MeMTOMOPPHbIX KOMOUKOB STOFO MUHEepasia, HO HaynNaeT pasph 


ie «ArpeccHBHocTh» allapHTa B OTHOWEHHH TravIuTa HyY2XHO NOHHMATb B YCJIOBHOM CMBI 


Cample pasHoo6pa3uble MpOABIeHHA MepeKpHcTaIM3salHn WIM smMreHeTHyecKoro MH Hep aioe 
PaSOBAHUA, B COJICHOCHBIX TO/MLAaX NPOHCXOAAT SHAYHTCJIBHO HHTCHCHBHee MPH MpOunXx PaBHe 
YCAOBUAX MO KOHTAKTAM C Pa/IHTOBbIMH 3€pHaMH. OMNCaHbl MHOPOUNCICHHbIe MpHMepbI BpacTaHl 
B raIMT H3 OKPyrKaloulero Fa/lONeMMTOBOTO BeueCTBa HAMOMOPHPHOrO KBaplla, JONOMHTA, are 
PHTa, NOMMPaTIHTa HM H3 MHKPO3ePHHCTHIX YYACTKOB KPYMHOKPHCTasmIMYeCKHX HOBOOOpasow 
HMA THApoOopauuta, XH.1brapANTa, KanHOoputa. BepoaTHo, NOBLILIeHHaM HHTeHCHBHOCTh 3m 
PEHETHYECKON COOHPATebHOH KPUCTAIH3ALHA UH MMHepatooOpasoBaHuaA Bech CTOHT B CBABH 
OObIUHDIM HAXOK CHEM B rasHTe MAKPOBKMUOUeHH pani. Hago monarath, uto 9uMrenerTHyeck} 
MIPHPOAHBIe PeakUMH MepeKPHCTAaIM3aWHH H MHHepanoooOpasoBaHuA T1poTeKaioT 6omee sel} 
Toraa, Kora B BeULeCTBE HMEIOTCA XOTA Obl HHYTOXKHbIC KOHYeCTBA MPHPOAHbIX pacTBOpoB, | 
CPpaBHeHHio C CyXMM COCTOAHHeM BelLeCcTBA. 


688 


‘b STH KOMOUKH HM OT NeHTOMOPPHOrO alllapHnTa OCTAIOTCH JIMIUb OMHH OOPEIB- 
i Mp ABHOM MpeoOaqanHu yxKe He TOHKOMFOMbYaTOrO (HM MHKpOHTosbYa- 
ho) alllaputa, a mpocTo urombyaToro npH AMHe KpucTamiMKoB Jo 0,1 MM Hu 
i}Ke Oonee. IIpu 9TOM ocoGeHHO OTUeTAHBLIMM B3AMMOOTHOWCHHA MeXK LY HTOJIb- 
TbIMH HOBOOOpa3sOBaHHAMH alllapHTa HM OCTATOUNBIMH (peHKTOBbIMH) yuacTou- 
MH I€JIMTOMOPHOPO allapHta CTaHOBATCA MPH CKPeMleHHbIX HAUKOJIAX B OTPa- 
}}HHOM CBeTe: NeNHTOMOpuble yYacTOUKH MpHoOperawrT APKHH 3OOTHCTO->*KeN- 
Mm per (ocoOeHHO Mp CHAbHOM JuacparmupoBanun!), a uroubyaTbIe Wl 
NKPOnToMbyaTHle OOPasoBaHUA alllapuTa CTaHOBATCH CepbIMH. 

‘TakuM o60pa30M, oTMeuaiorcd camble pa3HooOpasHble accolMalnu 
@{poOopaunta Cc alllapuTOM: alllapHT BHeApseTcA B KpynHble KpUucTasBl 
poOopauuta, pacnoularaerca MexK)ly eo HTlaMH HM BOJIOKHaMH B eFO TOHKOKpH- 
MNMYECKUX MW BOJIOKHHCTHIX OOPpa3s0BaHHAX, pacnoslaraeTcA B BUe MOMO0C H 
P2UIMHONOAOOHOTO BHINOJIHeCHHA B KPHCTaax, OOpasyeT MOYTH NOWHbIe HAM 
°THUHbIe OTOPOUKH BOKPYF KPHCTaJIOB THApOOopaluta Hu asuTa U, HaKOHEll,. 
Spasyer MOUTH CMJOWHbIe NCeBLOMOpHo3sb! NO KpHCTasamM ru~poOopauuta. 
/Mcxofa u3 mpuBeseHHoro, MOX%KHO CeaTb BIBOL, UTO B OOPOHOCHHIX NOpo- 
X HWKe COJAHOTO 3epKasla MpOMCXOANT COpa3z0BaHhe alllapuTa He TObKO 3a 
2T KaIMOOpuTa, HO H 3a CUeT PuApobopaunta. ConytcTByetca JM STOT NOcMEq- 
HM mpowecc (mo ruypo6opauty) O6pa30BaHveM elle KakHXx-1u60 OopaToB 
dOMe alllapuTa), NOKa HeH3BeCTHO. BpilTb MOET, ITO MO aHaJOrHH C alllapuTH- 
vel KasMOopuTa, B YuCIe OOpaTOBbIX HOBOOOpa3s0BaHH pH alllapHTusaluA 
MpoOopauuta B mocmesyioulem GyfeT O6HapyxeH yseKkcuT (?). . 
' Apnsauacb JIM allapHTH3salua ruypoOopauutTa runepreHHOl HAM OHA OTHO~ 
TCA K paHHeuareHeTHYeCKHM MpoweccaM, CKa3aTb TpyAHO. Uto xe KacaeTca 
TIpoca O BO3MO2KHOCTH NepBHYHOrO COpas0BaHHA allapuTa B COJepoAHOM Oac- 
MHe, TO 10 MHEHHIO aBTOpa Ha HELO, CKOpee, AOJKEH OBITS aH OTPHLATeIbHbI 


IlpeyctapaseT HHTepec yYCTaHOBJIeCHHe MpPOABJICHHA MOMHTauTH3alnn TpH- 
pHosB 10 MHMKe COMAHOPO 3epKaa Kak THApoOopaunta, Tak HM HaxOMAMe\roca 
‘KOHTaKTe C HMM allapnta. Mutepecno, 4To Jake MHKPOHFObYuaTHIN allapuT 
IBHel TeHepaluH YHHYTOKEeH NOMMTAaIHTH3alveH, KOTOPaA, TaKHM OOpasom, 
JiseTca eile Goee M034HHM Mpoueccom. B nocmepyrouleM, KOra pyHoe TeuO, 
ICUJIy 9PO3HU, MoMayer B COCTaB NOpOY FHNCOBOH WIANbI, STOT NOMMPAaNHT WacT 
P6opaToBOH pyAHOM Macce 3epHa HIM yyacTKH Funca, HHOra OeclBeTHOrO. 
ApbuHa cTekKJa. 

-Vszecruo, uto M. H. Tognescxuii (') onyckam BoO3MO%KHOCTh COpas0BaHHus#t 
aputa 3a cueT rufpoOopaunta, OMHakO CaMbIH rHApoOopaluT OH paccmaTpH- 
(J. He Kak lepBHYHbI MaTepHHCKHH OoparT COJeHOCHOH TOM, a KaK runepren- 
WIM TIpOMyKT MpuposHHlxX peakUMi MexKy THNOTeTHYCCKHMH NepBHUYHbIMH Mar- 
23HaJIbHbIMH OoOpaTaMHM COJICHOCHOHM TONMM HW aHrHApHTOM Ou3 comAHOTO 
~pKasa. 


Ilocrynusto 
25 VII 1956 


UMTHPOBAHHAA JIMNTEPATYPA 


tM. H. TonazamescKxudt, Coopx. Ungepcxue Oopats, 1938. 
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Jloksann Akagemun nayx CCCP 
1956. Tom 111, Ne 3 


ITET POT PA®H 


HM. B. BEJIOB 


JIUMBYPIMTbI XHJIOKCKOM BNAWMHbI (CEJIEHTHHCKAA NAYPHS 
(ITpedcmaeaexo axademuxom JI. H. Ulep6axosoim 21 V 1956) 


‘Tipu reosormueckux nccleqopaHuax B CenenruncKon Jlaypuu setom 1954 
1955 rr. B mpefentax XUMOKCKOH BIaMHbI, BbINOJIHCHHOH Me€30-KaHHO3OMCK 
MH OTJIOXKCHHAMH, ABTOPOM ObIIM OOHapy2KeHbI Ha paBom Oepery p. Xusi 
B palione BuyypcKoro mapoma HM HwKe NO p. XuJKy NpoTuB ycrba py. Myxa 
IVIOTHbIe, YEPHble, OasabTOVAHOTO OOMKA MarMaTH4eCKHe NOpOsbl. OTHMU a 
pOAaMu CJIOXKeHbI HEOOMbIUIKME KYMOJIOBHAHbIC BOSBBILUCHHOCTH, HeCKOJIbKO B 
TAHYTbIC B M€pHAHOHAIbHOM HallpaBJeHHH M MOMHUMAaIOWIMeCH CpeqN POBHC 
cTenHol NopepxHocTH XUJOKCKOH BNasuHb! Ha 80—120 mM. Pa3meppl B COBpeMe 
HOM 9pO3HOHHOM cpe3e KynosoB 1,0 « 1,4 kM. HeoOprunpii OOK NOpoY Obi 
YCTaHOBJICH JIMIb IPH MHKPOCKOMMYeCKOM MH XHMHYCCKOM H3y4eHHH HX. 

Bnepsple JMMOypruTbl B pahone BuyypcKoro NapoMa Obl KpaTKO ONHCaHE 
HO 6e3 XHMMYeCKOH UX XapakTepucTuKu B. A. OOpyuespm (*). 

IIpu ToaTeIbHOM H3YY4eHHH OOHAXKeHHH OasaIbTOHAHbIX NOpOA B Mowe my 
3bIPHCTHIX WIM MMHaJieKaMeHHbIX UX pasHOCTeH, XapaKTePHbIX JIA NMOKPOBH 
cbalun Oa3aibToB B CaaHo-Balikabckoli ropHOl cTpaHe, OOHapyKeHo He Opis¢ 
B mopogax KyNOJI0OB pa3BHTbl TPH CHCTeMbI TpelHH: CB u C3 c yruiom Mexy 
HMMM OKOJIO 90° HW MapadenbHad MOBepXHOCTH. KYNOJOBMAHIX BO3BbILLeHHG 
cre. Ha KoHTakTe C Me3030HCKHMH OTJOXXCHHAMM B HEKOTOPbIX MeCTaxX OTMG 
yaeTCA WapOBad OTeIbHOCTD. ) 

Makpockonuyueckv B JIMMOYpruTax HeBOOPyKeHHbIM Ty1a30M cpeqM depHoti 
IWIOTHOH, CTEKMOBATOM MACCbI PasJIMUMMbI 3eJICHOBATO-TeMHbI€ KPHCTAaJVJIbI OJ 
BHHa H HX PIOMeponopuposBHle CKOMJeHHA. . | 

Munepasoruyeckui cocTtaB AMMOypruToB XuOKCKOM BUa_MHbI Ce, yIOULMtl 
BO BKpallJICHHHKaX OJIMBUH, B OCHOBHOM MaCCe MOHOKJIMHHbIi MMPpOKCeH, MHKPC 
MMTbI MIAarhOKa3sa, WeoMTa, py{Hbid MHHepan u creKno. M3 yux mpeobmagant 
UMMM SABJISIOTCA: OJIMBHH B MOpPupoOBbIX BbIeMeCHHAX, MMKPOJMTbI MOHONUPC 
KC€Ha B OCHOBHOM Macce, CTeKJIO H PyAHbIii MUHepas. | 

XWJIOKCKHe JMMOYPrHTbl HMeIOT BHUTPOPUpo-MUKPOJMTOBY!O CTPyKTYpy oc 
HOBHOH MAaCCbl C TMOMepONOpmupoOBbIMH CKONJICHHAMM OJIMBHHA. | 

O.MBHH B JIMMOypruTax HaXOAMTCA B BAe XOPOMIO OrpaHeHHbIX HIM OKPyr 
JbIX M pe30pOHpOBaHHbIX KPHCTaIOB, pa3sOuTbIX XapaKTePHbIMH JIA Her 
TpeU\MHaMH, 10 KOTOPbIM Pa3sBUBaeTCA CepleHTHH CO CMAaGOl 3eMeHOBAaTOH OKpac 
KOH H HA3KMM J\Bynpemomaenuem. Mnorga npouecc H3MeHeHHA ONMBUHA Haut 
HaeTca Cc nepupepuu sepen. Jina onMBuHAa OnpegeneHo 2V= +88°, uto orBe 
yaeT coqepxKannio Mg2SiO, oxono 80%. Ilo onupunam .uM6ypruros u3 Kynoma 
PaciOJOXKEHHOTO MpOTHB ycTbaA pu. Myxop pasBuBatwoTcd CIIOJONOROOHbIE MMHE 
pasbl C KpaCHOBaTO-OypoBaTOH OKPaCKOH, CHJIbHbIM IICOXPOH3MOM Hi BBICOKME 
ABylpenomienvem. B stom culyy¥ae Mpouecc H3MeCHCHHA OJMBMHa Hadunaerc: 
C MepHepu KpHCTAaVIOB OJIMBMHA MB OOMDINHHCTBE CuLYUaeB OMBHH enHKON 
3aMelLeH CIHOMOTONOOHbIM MHHepasioM. Jia OMBHHa ompegeneHo 2 V 
= + 68—70°, uo orpeuaer cogepxannio Mg, SiO, or 36 70 44%. Cy no ont 
YeCKHM CBOHCTBAM, CJIIOONOOOHbIIt MHHepadl, pasBuBaIOlMHCA MO OJIMBYHY 
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ckopee BCero QTBevaeT OoyJIHHTUTY — Kese30-MarHe3HaIbHOMy BOXHOMY CHJIWy 
KaTy. eS Bah 
OcHopHad Macca MOpOsbl COCTOMT H3 MCJIKUX, Pe3KO YWIMHCHHBIX CTOMO 
KOB MIMpOKCeHa, HPOMbYATHIX KPHCTAIMKOB NarHOKNa3sa W MpospayHOro CTeK, 
C MHOFOUHCCHHBIMA KBapaTHbIMH MW TOYeYHBIMM arperaTaMH PyAHOTO MH 
pasa. OTHOMeHHe CTeKIa C MUKPOJMTAMH NWlarnoK1a30B U PyAHbIM MHHCpas(y 
K MOHOKJIMHHOMy mupoKceHy OnusKO K 1:1. : ' : 
MonokaMHHbili MMpOKCeH XapakTepHsyeTca CMAOOH OEMHO-3eCHOH OKPaCKOw 
2 = (| 
umeet cNy.= 45°; 2 V = +54° u Ng — Np = 0,026, uTo oTBedaeT COREA 


-¢ — Ay (4 


Puce. 1. Herpoxumuyeckaa qHarpammMa JIHMMOypruToB XWJOK- 
CKOH BIaHHbI MO CpaBHeHHI0 c saMMOyprutTamu BoctoyHor 
Monromun, CesepHoro Kutan u Llextpanmpuoit Adpuku 


HHI W, 43,6, En 46,6 u Fs 9,8%. B mukpomutax mlarMokK1a30B" MaKCHMaJIbHe 
yrom noracanua B 30He | (010) paBen 15—18*, uro 61u3KO OTBeYaeT AHJe3HE 
Ne 35—38. ; i 
B HeKOTOpbIX WIMdax NMOPOAbI B CTeKMIe OCHOBHOM MaCcbI ycTaHaBJIMBaerTel| 
e(Ba YJIOBUMOe JBYIPeIOMeHHEe, CBASAHHOe, BEPOATHO, C OOpasoBaHHeM Mf 
efO paCKPHCTAJM3aLWM BOAHOFO aIOMOCHJINKaTa HaTpHA — aHasbuuma. Muna 
a cpequ Takoro ca6o ABYyMpeJOMAAIOWerO aHaJIbILMMa HaMeyaeTcA MO6ypeHt 
M paWaJIbHO-JTYYHCTOe WIM CHOMOBHAHOe CTpoeHve arperaToB, YKa3biBalollle 
Ha Mepexoy aHaJibluMa B HaTpOJHT. 
AnatuT pucyTcTByeT B HMOypruTax B BUC yANMHeCHHEIX, OUCH TOHKH] 
COBEpINeHHO OeCIBETHBIX MpH3MO"eK cpefu cabo pacKpHcTasNH30BaHHO) 
cTekla. THTaHO-MarHeTHT COJep2KHTCH B 3HAYHTebHOM KOWIMYeCTBe, O6pa3y 
PaBHOMePHO PaclipefeJIeHHble HeMpOspayHble MeKHe 3epHa, CpeqW OCHOBHC 
CTEKJIOBATOH Macc. i 
B rao. 1 mpwBeqenbl XHMMUeCKHeE COCTaBbI AHMOypruToB XusOKcKoii BM) 
AMHbI M WeIOUHOM YJIbTpaOcHOBHOK NoposE c p. Xapyesxu no VU. B. Jlyau 
komy (*), tMMOypruTos Monronuu uv Cepepnoro Kutas no IT. Bentoxosy (14 
T. M. Oxnosoii(*) u A. Jlaxpya (®), a Take NerpoxuMuueckHe napamertpbi mpi} 
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JENCHHBIX XMMMYECKUX AHaJIM30B H CpaBHeHHe UX C JHMOypruTamu Lentpanp- 
iol Appuxku no I. Posen6yuy (*) 1 cpequum auMOyprutom no A. H. Sapapul- 
jcomy (*). ° 
} Maunepanornuecknit cocras onucanupix VW. B. Jlyunuxum YJIbTpaOCHOBHbIX 
CNOUHbIX MOPOA p. XapyeBKu CefyIoulMi: OMBUH BO BKpaneHHuKax, OOpa- 
syeT KOPpOAMPOBaHHble WH CKEJIETHbIC KPHCTAJVJIbI, HEPeAKO C BKJIOUCHHAMH MedI- 
MUX, PC3KO YJVIMHEHHBIX CTOJOMKOB NMPOKCeHa HW MpospayHoro creka B OTHO- 
jueHuu | : 1. JIMmOypruteic p. Uyayty (Monronus), onncanupie T. M. Oxuosoli, 
POCTOAT M3 OJIMBUHA, NMpoKcena, cTeKsa (62,3%)"c MukpomNTamu MarMoKsa- 
hos (0,2%) u ananbuuna ((),2%). JIumOyprutp xp. Pyn-zy-Hanp cogep»Kat Bo 
}KPallJICHHHKaX OJIMBUH; OCHOBHAs MaCCa HX COCTOHT H3 CTeKsIa C KBal|paTHKaMH 
MarHeTHTa HW HFOMbYAaTLIX MUKPOMNTOB OecilBeTHOrO, MpospayHoro MuHepasa 
{HeeIHH, NOMeBo wnat). 
| Ilo xumuyeckomy coctasy muMOypruTe! XusOKcKOH BrayMAb! 6MKe Bcero 
pTBeuaror (cm. puc. |) muMOyprutam 03. Kusy Llentpasbuoli Adpuku uv ABAIOT- 
|: Ooee NeiHKOKpaTOBbIMH, YeM CpeqHHH AuMOypruT no A. H. 3apapnuxomy (2). 
Mum6yprutst Bocrounol Monroauu u Cepepnoro Kutas npegctapasior coéolt 
pile Oosee eliKOKpaTOBy10 H BMECTE C TEM LLeIOUHYIO BETBb TUX FOPHbIX MOPON. 
YjJibTpaoccHoBHad wWeouHad Mopoga p. XapyewKu, onncannaa VU. B. Jlyaun- 
KKMM, ABJIAETCH HaMOOsee MeIaHOKPaTOBbIM MpescTaBuTeneM WHMOypruToB Bo- 
2TOUHOH CuOupy 4 OnwKe Bcero OTBeuaeT KaTyHruTaM Bupynrn. 
JIuMOypruToBbii KOMMMeKC XHJOKCKOM BNaHHbI pacnomo*Ken B BHAe HH- 
[Py3HBHbIX KYNMOJOB Cpeyu OcagqOUHOrO KOMMVIeKCa BepXHeH IOpbl — HH2KHeTO 
mena. Tay6una dopmMupospaHnsa KynOJIOB He3HauNTebHa (nepBble COTHH MeT- 
|POB), a BOSMO2XKHO, OHH ABJIAIOTCA KOPHAMH TPCTHYHIX BYJIKAHOB. 


VUuctutyt reojornu Tocrynuao0 
Boctouno-Cu6upexKoro dusuana Akayqemun Hayk CCCP 14 V 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1TIl. BeutwoxKos, 3an. CII6 Munep. o6m., 2-1 cep., 25 (1888). # A. H. S3aBpapuu- 
KH, Uspepxennpie ropupie nopombl, M3a. AH CCCP, 1955. 2. B. Jlyunukuh, 
Bonpocp: reonorun Asun, 1, 37. AH CCCP, 1954. *B. A. O6pyues, Teoa. uccnego- 
BaT. paOoTbl 10 WHHHH CuOupcKol »xenesHOH Joporn, 22,1914. 5 T. M. OxnoBa, Tp. Mou- 
TombeK. Kom., (Ne 37), B. 11 (1940). ®T. Po3zeH6ym, Onucatenbyaa netporpadus,. 
1934. 
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orsage Akagemun nayx CCCP 
1956. Tom 111, Ne 3 


ITAJIEOHTOJIOPH 1 


T. Jl. KOJIECHHKOBA 


K ®JIOPE BYPOYIOJIBHbIX OTJIOMKEHHH BALIKHPHH 
(ITpedcmasaeno akademuxom B. H. Cyxaueeoim 6 1X 1956) 


IIpwBogqumplit Huxke NameoOoTaHH4ecKHit MaTepuas GI COOpan aBTopoM se- 

om 1954—1955 rr., Bo Bpema 9kcnequunu no BawKupuu. Pation uccaeqopanua 
laCNOIOHKEH Y NOMHOMRUH 3anaqnoro cK10Ha LOxmuoro Ypana, rye WMpoKo pa3- 
ATbI TPeCTHYHbIC YIVICHOCHbIe OTIOMKeHHA. 
Ton Oyppix yrmei Bcex MectopowyeHnii Baurkupcxol ACCP npeyctras- 
AIOT COOOH HCKIIOUHTEIbHO KOHTHHEHTAIbHbIC GOJOTHBIC PIMHUCTO-yTuIMCTHIe 
OpasoBaHHuA, BCJeCTBHe YerO PaCTHTEIbHbIe OCTATKH ABIAIOTCA OombUeli 4a- 
TbIO CHHCTBCHHBIM KPHTepHeM JIA ONpesemeHHA UX BO3pacTa. 

Oyuako JO CHX NOP 3TH OTIORKEHUA ABAIOTCA PAOPUCTHYECKH CPaBHUTebHO 
Jia6o H3y4eHHbIMH, B TO BPpeMA Kak Oosee MOMHOe HCCMEAOBAHHe UX, BKIIOUAIO- 
lee TOMHMO CHOPOBO-MbIIbUeBOrO TaK*Ke HW AHAIH3 MAKPOPACTHTEJIbHbIX OCTAT- 
0B (OTM€YATKOB JIMCTbEB, MIOAOB HM CeMAH, ApeBeCHHbI), HMeO Obl He TOKO 
OJIbLUOe NPaKTHYeCKOe 3HAYeEHHE B CBA3H C TOUHOH JaTHPOBKOM ITHX OTIOMKeHHH, 
(0 TaKXKe MOMOTJIO Obl YBA3ZATb PIOPbI TpeTHUHOTO NepHogza Esponpi u A3nu, Ha 
TO B cBoe Bpema yKa3piBal A. H. Kpumirodosuy (?). 

B aHHOl 3aMeTKe COOOMLaIOTCA pe3YyJIbTAaTbI HCCeOBAHHA, KOTOPbIe Ja1oT 
‘CKOTOPHIe JOMOMHHTEIbHBIE CBeECHHA O TpeTHUHOH dope TOxxnoro I[Ipey- 
‘pasibs. 

B. JI. AXuMoBuY KOHTHHeHTAIbHbIe YrIeHOCHbe OTMORKeHHA BawiKupuy je- 
MT Ha TPH CBUTHI: MOMYrObHYIO, YrvIeHOCHY10 UH Hafyrombuyro. OOpasilpl c pa- 
THTCJIbHbIMH OCTATKaMH B Be CeEMAH HU CUuTOMeHM Oblu OTOOpaHnb! Sobel 
aCTbIO H3 PIMHMCTHIX (allui HH30B YyIIeHOCHOH CBUTbI XaOapoBcKoro, TtoJb- 
anckoro uw MojoKkaHOoBCKOrO MeCTOPOXKJeCHHH, paCHOJIOMKeHHbIX K Try OT 
. Crepsutamaka, c raryOuupt 148, 99, 65 u 56 M, a TakxKe H3 YIIeHOCHOM CBUTbI 
amajHoro Oopta 1Ox%KHOL yvacTH Tpanuien BaGaescKoro mMecTopoxeHua (a6c. 
m™. 310 m). Ilocae cnemuaibHol OOpa6oTKH O6pa3sOB HaMH Obl MOsyYeHbI 
qefyroulve pactutembubie octaTKu: Glyptostrobus europaeus (Br.) Heer (oven 
{HOTO OOYIIMBINMXCH BeTOUeK H OAHO CemaA Oxo coxpanHocTu), Myrica Sup- 
anii Kirch. (7 crsopox sugoKapmues), Aralia sp. (3 cemenn), Brasenia tuber- 
ulata C. and E, M. Reid. u Brasenia peltata Pursh (6o7bmu0e KONM4eCTBO Ce- 
[fH XOPOLleli COXPaHHOCTH, H3 Ppa3sHbIX MecTOpOXeHuh), Proserpinaea reticu- 
ata C. and E. M. Reid. (2 naoguxa), Caldesia proventitia Nikitin (3 cemenn), 
fenyanthes cf. parvula Nikitin (4 cemenu) u o6ppBKu cepexexk Betula sp. 

Kpome Toro, 8 Ba6aeBcKoM MecTOpOxKeCHHH B OOJIbINOM KOMMYeCTBE HalieHbl 
qjnevaTKH Betoyex Sequoia sempervirens Endl. c xapaKTepHbIM JIA 9TOrO 
Oya HH36eraHHeM 110 CTeGO OUePeHbIX 3AOCTPCHHbIX Ha BEPIIHHe JIHMCTbEB, 
‘JIBYMA MOOCKaMH YCTbHL, Ha HU2KHEH NOBEPXHOCTH JIMCTA, PacHONOKeHHBIMH 
(0 O6€ CTOPOHbI OT CpeHeli KUMKH UM COCTOAILMMH U3 6—8 MpOAObHbIX PANOB 
‘CTbHIL Kak as. , 

OctaTKH XBOMHBIX OblIM MOMBeprHyThI TakKxKe KYTHKYJAPHOMY aHaJIH3y, 
OTOPbIH NMOATBEPAH MpHHaexXHOCTb HalijleHHbIX BeTOUeK K Glyptostrobus 
uropaeus (Br.) Heer u Sequoia sempervirens Endl. (cm. puc. 2). 
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Puc. 1. A — Myrica Suppanii Kirch., crsopKu SHqoKapiva, 8X, BaOaepcKoe mecro- 
poxkzenHe, op. 95; 6 — Brasenia tuberculataC. and E. M. Reid, 1 — cemena, 8X, 
2— yuacTok TermeHa, 224 x, Ba6aepckoe mecropoxyenue, o6p. 95; B — Br. peltata 
Pursh, / — cemena, 8 x 2 — Kpbliuieuka CeMeHH, 32x, 3 — ckysbnTypa nopepxHocTH 
cemeHH, 108 x, 4— yuacrox Termena, 224 x, cxB. 201, o6p. 100; / — Menyanthes cf. 
parvula Nikitin, cemena, 8 x, cxB. 21, o6p. 141; — Sequoia sempervirens Endl., — 
yuacTok moOera Cc HM>KHeH cTopoHb, 8X, BabaescKkoe MecTopoxeHHe, OOp. 95; E — 
Proserpinaca reticulata Reid, 1 — nog, 8x, 2 — nonepeyHbii cpes myofa, 8X, cKB. 
21, o6p. 141; 7 — Glyptostrobus europaeus (Br.) Heer, yyacrox mo6era, 16X, cs, 21, |f 
oop. 141; 3 — Aralia sp., cema, 16x, cKB. 21, o6p. 139 as ; 
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_ Benegcrsue HeOoubuioro KomMYeCTBa CoOpaHHoro HaMH MaTepHavla CyAUTb 
soee HJIM MeHee ONpeeseHHO O BOSpacTe JaHHOH opr ye upescraBsercsn 
303MO2KHBIM. Ha OCHOBaHHH STOTO HEOOMbUOFO KOMMUeCTBA BUOB MOXKHO JIMLIb 
3AKJIOUNT, YTO JaHHaA Copa MpefcraBsena TenOMOOUBbIMH pacTeHHAMH, 
HbIHe MpPOH3pacTaloulMMH JlayleKO 3a mpejetamMu Bawkupuu B yOexkuulax IO.-B. 
Asuu M apHatsanTuyeckoi Ces. Amepnku. 

PacTHTe/Ibuble OCTATKM MMCIOT OTHOCHTeENbHO XOPOUIYIO COXPaHHOCTb HM BOC- 
IPOH3BOAAT MOBHAHMOMY, paCTHTebHOCTh GOonar, MoKpbITHIx Glyptostrobus 
europaeus MH Sequoia sempervirens c kycTapHHKOBbIMM 3apOc/IAMM B TOssecKe 
uz Myrica Suppanii, Aralia sp. B rpasanom moxpose, oveBHjHO, HepeAKO BCTpe- 


Pune. 2. A —yuactok 9mHepMHca HWKHeli MOBepXHOCTH 
mucta coBppemeHuoro Glyptostrobus pensilis Koch.; 5 — 
yuacTOoK 9mHepMHca HMKHeM MoBepxHocTH wsuHcta Gl. 
europaeus (Br.) Heer 43 6yporo yrs; B — yuacToK 9nH- 
TepMHca HAKHeH MOBEpXHOCTH sJIMcTa coBpemMeHHoH Sequoia 
sempervirens Endl.; [ — yuacrok samufqepmMuca H¥y>KHeH 
moBepxHocTH HcTa S. sempervirens Endl. u3 6yporo yrua. 
186 


yanacb Menyanthes sp., a B MeAKOBOJbAX Mpou3pactana Brasenia u Caldesia. 
KauMaT Obl TeNJIbIM MW BUaKHbIN, COOTBETCTBYIOINNH Mpolmeccy yruieHakonuwe- 
HHS. 

Boslee nowHple CcBeyqeHuaA O cope OyppHIx yruet Bawikupuu JaeT OKA TOb- 
KO CNOPOBO-MbIIbUeBOH AHAIIH3 STUX OTMOAEeHUI, NponsBeqeHHDIHA. A. Uurypse- 
Bou B 1952 r. (°), a 3a mocuequue rognt A. C. Ty30Boli (4), cormacHo KoTOpomy 
B OTJIO*KCHHAX, AHAOFHUHDIX HCCIELYEMbIM HaMH (H3 IOX%KHbIX palounos BawiKu- 
pun), BCTpeyeHb!l Takve cbopMpt Kak Glyptostrobus, Sequoia, Myrica, Abies, 
Acer, Alnus, Betula, Coniferae, Carpinus, Corylus, Fagus, Taxodium, Liqui- 
dambar, Sphagnales, Podocarpus u gp. 

®nopa Oypbix yraeit tora BawkupcxoH ACCP no cpoemy coctapy Oovlee Bcero 
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HalOMMHaeT 3aNaHOCHONpCKHe TpeTHUHbIe (IOPbl, BOSPaCT KOTOPHIX TO NocwHe) 
HuM JanupiM IT. M+ Jopodeesa (*), WaTupyeTcx oT BepxHero OHTOMeHAa JO Cap 
MaTa BKJIOUHTEIbHO. 

A. H. Kpumrodosuy (7) onucam oTmevaTKH JIMCTbeB M3 KOHKpellMi Cepocr 
JepuTa Cpeqv KOPHYHEBO-CepbIX MHOMCHOBBIX PIMH Cela PoMajlaHoBka Ha p. my 
Tbe, KOTOpBIe cosepxamu Ginkgo adiantoides (Ung.) Heer, Glyptostrob 
europaeus Heer, Carpinus grandis Unger, Fagus Antipovii Heer, Castanea Ku 
binyi Kov., Platanus aceroidesGoepp. ConocraBiaa HaifeHHble PacTHTeJIbHb 
ocTaTKH c dopo Typralicxoh o6nmactu, A. H. Kpuumrodosuy sbicka3au mpe, 
TONOKeHHE, ITO COMepKalllve UX OTMORCHHA OTHOCATCA K AKBUTAHCKOMY APyc 
HVWKHEFO MHOUeHa, YTO HaXOJMTCA B CBA3H CO 3HAYHTEJIbHbIM yJlaJieHHeM Te 
puTopuu YdumcKoi ryGepHun oT oOmacTe pacnpoctpaneHua cyOTponMyecku 
duop y Hac B OHroueHe HM 9OLeHE. 

Takum oO6pa30M, BHOHE BEpOATeH HH2KHEMMOLEHOBLIN BO3pacT Oypoyrouy 
HbIX OTJOKCHHH IOKHKIX pahonos BawiKupuu. 


Boranuueckuli WHCTHTYT Tloctynusto 
Akaylemuu Hayk CCCP 24 VIII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


111 H. Hopogees, JAH, 101, Ne 5 (1955). 2 A. H. Kpuwmtodbosud 
Tp. Cospeta ro u3y4. mpousBomnT. cu, 1 (1932). * A. H. Kpumtrodosuy4, Cos. 6or 
Ne 3 (1936). *A. C. Ty3o0Ba. Tp. Deon. uuct. Kasancx. gun. AH CCCP (1956) 
5 A. A. Unrypsaesa, Yu. 3an. Capar. roc. yHus., 35 (1952). 
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Joxraayge Akayemun nayx CCCP 
1956. Tom 114, NM 3 


° PHCTOJIOTH A 


JE. b. COKOJIOBA| 


O PELLEMTOPAX JIETOUHBIX AJIbBEOJI 
(ITpedcmaeaexo axademuxom JI. A. Op6eau 5 V 1956) 


(Mlb HECKOJIbKO paOor, re OMHCaHbI pellenTOpHble HEPBHbIe OKOHYAHHA, pac- 
(OJIO*KEHHbIC B PECIHPATOPHbIX OTJeNax JIeTKHX 3€MHOBOJHbIX (4,7), MJIeKONN- 
arouux (*,*,°,°) u uenoBeka (8). OgHakKO px BONpocoB cTpoeHusA uM pacnosoxKe- 
(MA HeEPBHbIX 3JIEMCHTOB B JIeErOUHOH TKAHH TpeOyeT JabHeliwlero H3y4eHHA. 

Hactosimaa pa6ota mpopeyena 
@ MJICKOMHMTAIOMNX (KOUWKAaX H 
o6aKax). Okpacka HepBOB TIpo- 
ISBOJMIaCb TIpH2KH3HEHHO MeTH- 
[(CHOBOH CHHbIO. 

Hepsb! mponukaroT B serou- 
(yiO TKaHb BONb OpOHXoB, rye 
JH TIPOXOAT B BUJe CpaBHHTesIb- 
[0 TOJICTHIX TIYYKOB HEPBHBIX BO- 
MOKOH,  IIpeHMyINecTBeHHO 10 
IBEHTHUMM OpoHxa. 

Orctojla OHH BCTYMAIOT B JIerou- 
Wy!0 TKaHb, Te pasBeTBJIAIOTCA H 
\aclipocTpaHsaroTca MO CTeHKaM 
ibBeon. Baarojapa Takomy pac- 
1OJIOXKKCHHIO HEPBOB, BCe HHTep- 
\WIbBEOJIAPHbI€ CeNTbI OKa3bIBa- 
OTCA MPOHH3aHHbIMH HePBHbIMH 
$OJIOKHaAMH, COBOKYIHOCTb KOTO- 
YIX OOpasyer MeKaJIbBeOMAPHOe 
mereHue. OMH H3 y4aCTKOB 
‘aKOTO CIVIeTeHHA lrpecTaBJeH 
ia puc. 1. AnpBeonbl sJerKoro 
10Ka3aHbl CX€EMaTHUHO IYHKTHpoM. 
{aK MOXKHO BHJeTb Ha 9TOM PH- 
*YVHKe, IyYYKH HePBHbIX BOJIOKOH Puc. |. JlerKoe co6aku. MexkasIbBeoJIapHoe HepB- 
IPOXOJAT NO HHTepaJIbBeOJIAPHbIM Hoe creTeHHe, 420 X 
sentam. HepBuble BOJIOKHa MOryT 
SETBUTECA, TepeXOAAT HHOT a H3 OMHHX NY4KOB B Apyrue. OrfebHble HepBHbIe 
sONOKHAa, OTXOAAMIMe OT MYIKOB, 3AKAHYHBAIOTCA B CTCHKAX AJIbBEOJ pellenTop- 
IbIMM OKOHYAHHAMH. Ha HallieM pHCyHKe 9TH HePpBHbIe OKOHYAHHA MpeycTaB- 
[eHbI TOHKHMH KOHUCBbIMH BETOUKAMH, KOTOPble 3aKaHYMBaIoTCA Oy aBOBUAHbI- 
m pB3yyruamu (puce. |, 1, 2). 

OHO HEpBHOe BOJOKHO CIJI€TCHHA MOXKET OCYINECTBIATb PeLenTOPHY!O HH- 
1€PBallM10 HECKOMbKUX abBeow. B TakUX CyGaAX MOXKHO BUETb, TO BOJOKHO, 
IpOXOJAlee 10 CTEHKAM AJbBEON, MaeT BETOUKH, KOTOPHIC HallpaBJAIOTCA K pas- 
IMUHBIM aJIbBeOaM MW 34KaHUMBAIOTCH B UX CTCHKAX PelleNTOPHbIMH OKOHYAHHAMH. 
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TIpumepom Moxer cJly2KUTb Y4aCTOK, H300paxKeHHbI Ha PHC. 2. 3eCb OT MAKOTH 
ro HepBHOro BoOKHAa (puc. 2, 1) OTACAeTCH TOHKAaA 6e€3MAKOTHAA BETBb, KOTOP 
BCKOPe JI@UTCA Ha [Ba BOMOKHA. OHO U3 STHX BOJIOKOH (puc. 2, 2) mo_xoy 
K aJlbBeome HM 3aKaHuMBaerca yToumenHem. J[pyroe BONOKHO HalipaBJAeT 
K coceqHelt albBeoue HU MOMOMA K HEH, B CBOIO OVepeAb TOKE AeMMTCA Ha Hy 
BeTOUKH. Ona U3 HUX OOpa3syeT B CTEHKE AJIbBEOJIbI HEPBHOE OKOHYAHHE (puc. | 
3), COCTOMIee M3 HECKOJIbKAX TOHKUX BOJOKOHEL, 3aKaHYMBAIOlMxcH YTOJIL 
nuamu. Bropaa BeTouKa OrMOaer aJlbBeOsly HW OOpasyeT Ha wero. on Se 
cTOpOHe ee elle OAHO Takoe 2Ke OKOHYAHHE (PHC. 2, 4). Kpome Toro, OT 9TOH BT 


Puce. 2 Puc. 3 


Puc. 2. Jlerkoe co6axn. PenentopHbie HeEpBHble OKOHYAHHA B CTCHKAX aJIbBECOW, | 
oOpa30BaHHble pasBeTBJICHHAMH OJHOrO BOOKHA. 420 X 


Puc. 3. Jlerkoe co6axu. Pa3BeTBMeHHOe HePBHOe€ OKOHYaAHHe H3 CTCHKH aJIb- | 
BeovIbl. 900 * 


poli BeTouKH, OrMOatolleli aNMbBeEOJY, OTXOAMT ewe OHO OTBeTBIeHHeE (puc. 2, ¢ 
KOTOPOe MOAXOAHT K TPeTbeH abBeOe H 3aKAHYMBAeTCA B €€ CTCHKE HEPBHE! 
OKOHUAHHEM, COCTOAIIMM H3 HECKOJbKUX BOJOKOHEL C YTOMMeCHHAMH. Creny, 
oOpaTHTb BHUMAHHe Ha TO, YTO B CTCHKE OMHOM 3 abBEO, H30OPaxKeHHBIX | 
pucyHke, pacnoslaraetca JiBa pellenTOpHbIX OKOHYaHHA (pHc. 2, 3, 4). Taki 
oOpa30M, OHO HepBHOe BOJOKHO, MpOXoAAmee B MerOUHO TKAHH, OOpasy 
pelenTOpHble OKOHYaHHA B CTCHKAX PAJa AIbBEOM, IPHYEM HEKOTOPbIe aJIbBEOd, 
CHaOXKeHbI HECKOJIBKHMH OKOHUAHHAMA. 
HepBuble OKOHYAHHA, paciONOXKeHHbIe B CTCHKAX AJIbBeOJ MerKOLO, MOTt 
ObITb NOCTPOeCHHI PasJIMYHbIM OOpa30m. B mpocreliiemM cayyae OHM MpescTaBy. 
Hbl OTJ(@JIbDHBIMA HEPBHbIMH BeTOUKAMH, 3aKAHYMBAIOULMMUCA YTOJIULEHHAM 
Ilo cpoelt BemM4nHe HW C(hOpMe STH KOHIEBbIC YTOJMICHHA MOryT ObITb pasJIMUH: 
mu. Mnorga ofHO BOMOKHO OOpa3syer Be KOHUeBbIe BeTOUKH. Ha puc. | nom 
3aHO, KaK OT IYUKOB M@XKAIbBEOMAPHOLO CIJIETCHHA OTICIAIOTCH HEPBHbIe B 
JIOKHa, KOTOPbI€ 3aKAHUYMBAalOTCA YTOMIMCHHAMH. 
Bonee cl0x%KHO NOCTPOeHbI pasBeTBJICHHbIe OKOHYAHHA. OW OOpasoBal 
MHOPOKPaTHO BeTBAILMMHCA HEPBHbIMH BOJIOKHaMM C YTOMMEHHAMH. pasJMUH: 
BeJIMUMHbI HW (OpMbl. OAHO H3 TaKHX Pa3BeTBJICHHbIX OKOHUAHMH U3 CTeH: 
ANbBeOMbI JerKOrO CoOOaKM MOKa3aHO Ha puc. 3. Kak BHAHO Ha STOM PHCYyHE 
MSIKOTHOe HEPBHOE BOJIOKHO (puc. 3, /) MemMTCA Ha Ba TOHKUX Oe3MAKOTHI 
BOJOKHa. OHO HUX OOpasyer yrommenue (puc. 3, 2), a 3aTem JenHTCA Ha JI 
BeTBH, OHA M3 KOTOPbIX 3aKaHYMBAeTCA OyABOBUAHbIM YTOMMICHHEM, a BTO 
emle pas emuTca (puc. 3,3) Ha Be KOPpOTKHe BeTOUKH ¢ KOHIeBLIMM yTOMH 
HHAMH. Bropoe BOuIOKHO, Ooulee AMHHOe, CHatana Jemutcea (puc. 3, 4) Ha Jl 
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|TBU. SaTeM KaxkKaa U3 STUX BerBeli JenNTCA eme HeECKOMbKO pa3 MW 3aKanun- 
yetca yTonmenuamu (puc. 3, 6, 7). Yronmenua, pacnonoxKenunie na KOHILaX 
PPaSyIOUlMX TO PaSBeTBICHHOe OKOHYAHHE HEPBHEIX BONOKOH, a TaKKe na 
“eM HX MpOTsKeHHH, OYCHb PasHooOpasHbl 0 cBoelt tbopmMe H BemHUHHEe. 

‘) Tperbum Buyom oKonuaHHit, BcTpeyaiomluxca B CTeHKaXx ambBeon JlerKoro, 
WRIAIOTCA HEPBHbIe KyOOUKH. 

i Hepsnoe BonOKHO, KOHIeBBIM antapatom KOTOPOrO ABJIAeTCA HepBHbIt Ky- 
MUCK, PasBeTBIACTCH Ha HECKOJIbKO BeTOUeK. OTH BeTOUKH, Mepensetanch ui 
‘HlacTOMOsupyxA Mexyy Cobol, OOpasytor KyOoueK Toll HIM HOI cbopmpr. He- 
iropuie BOJOKHa kJIyOouKa 
| KaHUMBaIOTCA KOHU€BbIMH 
POJMECHHAMH. OTH yrouute- 
i, a TakxKe Te, KOTOppIe 
\cosararorcsaA 10 XOy HepB- 
IX BOJIOKOH, COCTABJIAIOULUX 
yOouek, MOryT HMeTb pa3- 
quyio jopMy u BeruuHHy 
guc. 4, A). 

' B psye cayuaes yyaerca 
hOMo,aTb OBOMbHO TecHBIe 
MAMMOOTHOUICHHA Me*KLy OT- 
WIbHbBIMH KyOouKamMu. Ha 
HcyuKe 4, 5 us06paxkeubl Ba 
TyOouka, pacmomox*KeHHBIe B 
M€HKE aAJIbBeOUbI JIerKOrO co- 
iKH. OHH COCTOAT M3 TOHKHX 
PPBHbIX BOJIOKOH C HeQOJIb- 
}MM KOJIMUECTBOM M@JIKHX 
HrommenuH. O6a OHM ABJIAIOT- 
i MpOHSBOAHBIMH OAHOTO HW Puce. 4. Jlerkoe co6aku. PeuenTopHple HepBuble 
>) xe) Ke HEpBHOTO BOJIOKHAa. KJTyOOUKH H3 CTeCHOK aJIBBeOJI. jl = IIpOCTOH HeEpBHbIn 


ay = Ksy6ouek (900 x ); B —7Ba HepBHbIX, K1y60uKa (500 x ); 
Odean oe aa B — cnoxKublit HepBHBIM KsryOouex (900 x ) 
+ ’ 


eTBH, OOpa3yai B MecTe JlemeHuA 

deyroubHyto nuiacTuHKy (puc.4, B (4)). Kasxkjaa u3 ero BeTBeH 3akaHdMBaerca 
mMyOouKOM.OTH J[Ba KJ1yOOUKa HaNOMHHAIOT OKOHYAHHA, OMHCaHHbIe B padore (°). 
Emme 6osee TecHble B3aMMOOTHOIWeHHA MexKAY ABYMA KNyOOUKAMH MOXKHO 
ujeTb Ha [pyrom mpemapare (puc. 4, B). B creuke abBeoubl MerKoro coOaKH 
@KUT Ba HepBHBIX K1yOouKa. Ogun u3 Hux (puc. 4, B (/)) o6paz0BaHn pasBerB- 
eHHSMM MOAXofauero K KnyOouky HepBHorO BomoKHa (puc. 4, B (?)). Ou 
OCTOHT U3 MepenwerawuluxcA WH aHacCTOMOSHpYyIOUIHx MexKy CoOOH HepBHbIX 
OOKOH pa3smuuHOH TommMHbI. Ilo xoqy Ux pacnosaraeTcaA HECKOJIbKO KPyTHbIXx 
TOMMLEHHH. OT HEPBHBIX BOMOKOH 3TOTO laBHOrO KyOOUKAa OTXOJAT [Be BETBH, 
OTOpble OOpasyior BTopoli, MoOOaBounpiit, KyGouek (puc. 4, B (2)). Ox cocrour 
3 TOHKHX He€pBHbIX BOJOKOH. OT OAHOFO 43 ABYX BOJIOKOH, HAYUIMX OT TlaB- 
oro Ky6ouKa K JOOaBOUHOMY, OTXOJMT KOPOTKaA BeETOUKA C KOHIECBbIM YTOJIILe- 
uem. B aHHOM CJly¥ae Ba HeEPBHbIX KyOOUKAa, OMMH U3 KOTOPHIX ABMACTCH 
POH3BOJHbIM J[Pyroro, COCTABMAIOT OHO CJIOXRKHO MOCTPOCHHOe HEPBHOE OKOH- 
AHUe — CJIOMKHbI HEPBHbIM KTyOOUeK. 

Takum 06pa30M, HepBHbIe OKOHYAHHA, 3aJIO*KCHHBIE B CTCHKAX AJIbBEO Jer- 
OrO MJICKOMMUTAIOILAX, MOXKHO pa3seHTb Ha Tp rpyniibl. 

Ileppytw rpyutly cocTaBmawrT OTAebHbIe HEPBHbI€ BETOUKM C KOH- 
SBbIMM YTOMeHHAMH (cM. puc. 1). 

KopTropok rpynmne (paspeTBseHHble OKOHYaHHA) MOAKHO OTHECTH 
<OHUAHUA, COCTOAIMe H3 HECKOJIbKUX MHOFOKpaTHO BeETBAWIMXCA BAPHKO3HbIX 
2PBHbIX BOJIOKOH (puc. 3). 

Tperbsa rpyuta oxonyanni (HepBHble KJYOOUKH) xapakTepHsyeTca 
ANMUHEM BETBSALUXCH MH AHACTOMOSHPYIONIUX MexKy COOOH HEPBHbIX BOOKO- 
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Hell, ABJIAIOMUXCA PAaSBeTBJICHHAMH MOAXOMAWero K KyOOUKY HEPBHOTO BOIK 
Ha (cM. puc..4). HavOonpueli cnoxHocTH CTpoeHUsA JOCTHTaloT OKQHYAHHA, 
TOPbI€ Mbl HA3bIBaeM CJIOXKHbIMH HEPBHBIMM KTyOoukamu. OHM COCTOAT 3 J 
KsyOOUKOB: riaBHoro u AoOaBounoro (cM. puc. 4, B), mpwyem AOOaBoUHBI 
6ouek O6pa3z0BaH 3a CYe€T HEPBHBIX BOJIOKOH, OTBETBJIAION[MXCA OT BONO 
rlaBHoro KwJyOouKa. 

OTHOCHTeIbHO (PYHKIMOHAMbHOTO 3HAYCHHA PeeNTOPOB JIETOUHBIX AJIbE 
MOXKHO BbICKa3aTb TIpeANOMORKeHHe, YTO OHM ABJIAIOTCA PelleMTOpaMH, BOC 
HMMaIOUMMH MeXaHWyecKkve pas paxkeHHA, KOTOPbIe BOSHHKAIOT IPH pacTa 
HMM WM COKPallleHHH JIErOUHbIX aJIbBeOJ] BO BPeMA BAOXAa M BbIMOXa. 


MomnoTosckHi rocyapcTBeHHbIit Tlocrynuuio 
M@MIMHCKHH = MHCTHTYT 27 IV 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1B. M. Toqgunos, Broan. okcn. 6uon. vu Meg., 24, B. 3, 174 (1947). 2 B. ® Je 
ko B, M3p. AH CCCP, cep. 6uom., Ne 6, 636 (1948). %M. I1uaart, Mepz. o603p. Hw 
Tlopomxpa (1927). *A. E. Cmupuos, I[punomx. kK mpotox. O6m. Ectectsoxcn. | 
Kasan. yuus., Ne 100, 1 (1888). ® E. B. Cokoaosa, JAH, 98, Ne 2, 155 (1 
6H. Il.. Tumyrxwma,” O neppax., nerkux, CIIB} 1909)" °*G! G@nccatinuems 
Monatsschr. f. Anat. u. Phys., 5, H.5, 1 (1888). ® O.Larsell, R.S. Dow, Am 
Anat., 52, Ne 1, 125 (1983). 
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MHKPOBHOJIOTH 9 


JI. H. EPOXHHA uC. WH. AUIUXAHAH 


i JIMAHHE IOMEKTA SOTOPEAKTHBALHH HA MYTALLMOHHbIN 
MIPOILECC Y TIPOAYWEHTOB CTPENTOMMLIMHA STR. GRISEUS 
(ACT. GLOBISPORUS STREPTOMYCINI). 


([Tpedcmaeaexo axademuxom B. H. Ilanownuxoeoim 8 VII 1956) 


| Hesasucumo ypyr or Apyra HW. ®. Kopanes ua uncysopuax u KOnOBpaT- 
kax (*) u Kénpuep ua cnopax Str. griseus (*) orkppimm aBsieHue cboropeaxTuBa- 
Suu. imu Onno o6HapyxKeHO, YTO KeTKH OplaHH3MOB, MHAKTHBUPOBaHHble 
VAbTpapuoeropyiMu JIy4aMH, BOCCTAHaBJUMBAaIOT CBOIO KM3HECHOCOOHOCTD NOY 
}MAHHeEM BuANMOrO cBeTa. | 
Cpequ mpo6seM, BOSHMKINMX C OTKPbITHeM (boTOpeaKTHBAHH, OobuO0e 
}@XKHOe MECTO 3aHHMaJI BOMpOC O pOJIH BHAMMOFO cBeTa B MYTaILHOHHOM TIpo- 
jecce, BbI3bIBaeMOM YJIbTpadvoseTOBLIMH JIyYaMH, B YAaCTHOCTH O TOM, CHH- 
tiaeT JIM BHAMMbIM CBeT HapsAyy C JleTabHbIM 9PeKTOM yJIbTpaduoseroBylx 
uyuen Take WM MyTareHHbIi 9ddexT? 

) Ogun aptoppi (*) Hafan CHATHE MyTareHHOrO sdipektTa pH BCeX o3ax 
ONYICHUA YAbTpacduoneroBbiIMu syuaMu, Apyrue (4) Haxoqusu, 4TO CHATHE 
MyTareHHoro SdiekTa MpOHCXOMHT TOJIbKO B CJlyyae OOYYeHHA MUKpPOOpranus- 
NOB HH3KHMH J03aMH YJIbTpapuONeTOBHIX Myyel, a Mp BbICOKUX Josax YacToTa 
iyTalui, B cmyuae Nocexyroulero JeHcCTBUA Ha HUX BHAMMbIM CBeETOM, He H3Me- 
‘serca. Ilosxxe Hproxom6 u Max-Iperop(°®) noKa3au, YTO Np BLICOKHX o38ax 
THT P APUOMETOBLIX wyueH doTopeakTHBalluaA MOBbIMaeT YacTOTy MyTAaIHi. 
| akHe 2Ke IIPOTHBOPeUMBHIe JAHHbIe MMEIOTCA B JIMTepaType B OTHOIWeCHHH BJIHA- 
MA MHOFOKpaTHO qoTopeakTuBallMH Ha MyTarenHblii oddext. Ilo Aannpim 
dbroKom6a u Yaiirxeyqa IByKpaTHad oTOpeakTHBalMA He MOBbIMala YacTOTY 
TyTallui M0 CpaBHeHHIo Cc JelcTBHeM ysbTpacduoeTOBHIX Jy4yelH. B mporuBo- 
[OJIOMKHOCTH 3THM aHHbIM IIurrenKep u Max-Koii (*) naOmofanu HaMBbICly1o 
lacTOoTy OOpas0BaHuAi HeaKTHBHBbIX BapHaHTos y Str. griseus B Cnyyae MpuMe- 
[CHUA MHOTOKpaTHbIX (poOTOpeakTHBalWi B NpOMexKyTKax MexKy OOyyeHHAMU 
JbTpavoeTOBLIMH JyuaMu. Takum OOpa3oM, BOMpoc O pO BUAMMOrO CBeTa 
MYTAI[HOHHOM TIpOlecce, BbISbIBAeEMOM YJIbTpac:pHOeTOBbIMM JyUaMH, JlasleKO 
me He pelleH H, Oosbile TOTO, OYeHb 3allyTaH. 

B nawel paGore Mbl MbITaHCb BbIACHHTb, KaKOe BOSJelCTBHe OKaKeT BUH- 
(bili CBeT Ha MYTAILMOHHBIM Mpowecc Kak Np OMHOKpPaTHON, Tak HM pH MHOTO- 
:paTHoli OOpaborKe OobIUMMH 103aMH yAbTpacpyioseTOBLIx MyuelH. 

OnbiTbI MpoBosusuch C BbICOKOaKTHBHBIM wTammom JIC-I Streptomyces 
‘riseus — Act. globisporus str. (ompegenenne HW. A. Kpacuapuukosa). 

Ha cneunanbuol coepol nutTaTeibHo cpeye mtamM JIC-I qocruraer akTHB- 
toctu 2000—2500 en/mn? c He3HaunTembHEIM (5—7%) cofqep%kaHHeM MOHO3HO- 
TpenTOMHLuHa. 

O6nysenuto NosBepramHch BOSAYIIHbIe CHOPbl WITaMMa, CyCMeHAMpOBaHHble 
; Juctuamupopannon Boge. UctrounnKom o61rysenua clyxKua OaKTepulAynar 
iamna BY®-15, jawnjad pesoHaHcHoe u3yYeHHe C AMO BOJINEI B 2537 A. 
Inpelenenne O3bl MpOHsBOAUMOCh NYTeM U3MepeHus COTOTOKA C MOMOIIIbIO 
Xe€MbI C HaKOMJIeHHeM 3apaqoB Ha KOHeHCaTOpe (ybTpaduoneTmerp YOM-6). 
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UcrouxuKoM BYMMOrO cBeTa CLYKU AHEBHOM cBeT. OOMyYeHHe CHOp yJAbTp 
(PHONeTOBLIMM JIYTaMH MPOU3BOAMMOCb B KBapleBbIx KoNOaxX IpH MOCTOAHHO 
nepememmsanun. Cropbl MoqBepramucb BOs,eHCTBHIO CBeTa HeMOCpeACTBeHE 
nocule OOMYYeHHA, B TeYeHHe MATH WaCOB. 

Tak Kak Hawlel OCHOBHOM 3afadei ABJIAeTCA CeJIEKIMA WITAMMOB IIpofye 
TOB CTPeMTOMHILMHa 10 AKTHBHOCTH, Hac TvlaBHbIM OOpa30M MHTepecoBaJIM Ip 
3HaKH, 3aTparMBalollue MeXaHu3M OOpas0BaHHA CTpenToMuynHa. OfHaKO Tpy 
HO PeClIMTb METOAMYECKHE BOMPOCh!,CBASAHHbIe C H3MCHCHHEM HaCJleACTBEHHO 
MeXaHH3Ma, Olpesessiomjero mpollece OvocuHTe3sa cTpenTomMulMHa. TpyfHoc 
onpefeiaeTcA FlaBHbIM OOpasOM OTCYTCTBHEM TOUHbIX MeTOJOB ONpesesen 
cTeneHH o6pa30BaHua adTHOnoTuKoB. Bmecte c Tem paspaOoTKa MeTOAMYeCKH 
BOMPOCOB HHYIMpoBaHHOlt M3MeHUMBOCTH MPOyIeHTOB AaHTHOHOTHKOB J 
CeJIEKIMOHHBIX Weeli Ha OCHOBeE MOpOOrMyeCKHX MpH3HaKOB He MOXeET Obi 
adbpeKTUBHO H3-3a OTCYTCTBUA KAKHX-JIMOO KOppeALMH MexK/y CTeIeHbIO OOp! 
30BaHUA CTPeNTOMHILHHa M MOpdouorMyecKHMH TIpHsHaKamy (’,°). [losromy Ha 
Ka3al0Cb YOOHeEe YUINMTHDIBATh TaKHe IIPH3HaKM, KOTOPbIe MOMawTcA cpaBH 
TeJIbHO TOUHOMY Olpeyemenuio. TakHM MpH3HaKOM MbI CUMTAeM HE MOBBILLNICH 
AKTMBHOCTH, a OOpaTHbi mpomwecc — moTepio KOMOHHeH cmocoOHOcTH OOpa3 
BbIBATb CTPCMTOMMIUMH, WIM BOSHMKHOBCHHe TaK Ha3bIBaeMbIX «KOJIOHHM C H 
JIEBOH AKTHBHOCTbIO». 

_ Illramm JIC-I ovenb uyscrsuTened K yJIbTpadvoueToBbiM yam. Tos 
B 1000 spr/mm? mpuBog_uT K nomHOH THOenn cnop. Mcnomb3soBanue cboTopea 
THBALMM JasIO BOSMOKHOCTh HavaTb H3yYYeCHHe 3aKOHOMEPHOCTeH MyTalHOHHO} 
mpouecca y uiramma JIC-I no BauaHMeM BbICOKHX (eTaJIbHbIX) 03 ybTpadu 
eTOBbIX syueH. MuorokpaTHad doTopeakTHBallud MOsBONHIa MO,BeprHy 
OJHH MW Te Ke CHOPbI VETHIPEXKPATHOMY BO3JCHCTBHIO BbICOKHX 03 THX yen. 


Ta6aunad 


BuuaHve doropeakTHBalluH Ha CHATHE MeTaNbHoro shiexta ysabTpabuoreTOBHIx Jy 
y cnop wramma JIC-1 


Tu6enb cnop (B 9 ) 


Jlosa y.-. 
ayueH B 


apr|MM? Yo-i @p-1 Yo-2 @p-2 Yo-3 @p-3 


NoNo onbi- 
TOB 


4 925 | 100,0 | 47,0 | 99,45 | 57,7 | 99,4 | 70,0 | 100.0 | 986 
° 925 |. 99,95 | 75,3 |.98,7. |-87,4 | 99,50 | 91.3 | 99,96 | 97.3 
3 1000 | 99,98 | 51,3 | 99,9 | 77,7 | 99,95 | 96/4 | 99,99 | 99'9| 


IIpumeuanne. Yp-1, Yp-2n7. 1., cooTBeTcTBeHHO MepBoe, BTOpoOe HT... o6.1y 4eH 
yIbTpapuonerosbimu wyyamu; Dp-1, Op-2 u Tr. W., coorBercTBeHHo, mepBas (poTopeakTi 


Ballua Woce neppol oOpaoorKu y.-d. sy4YaMu, BTOpad : PoTopeakTHBalluA Nocne BTOPO, 
oOpaoorku y.-—. Ty4yamMu UT. Q. | 


Kak BUHO 43 JaHHBix Ta6u. 1, PoropeakTuBalluA CBeTOM Jana BO3MOmKHOC? 
NOABeprHyTb CHopbl wTamMMa JIC-I Bosqelicrauio OoMbWHX 03 yAbTpaduoners 
BbIX Jly4eH, ocTuraromux 4.000 spr/mm?. B urore o6pa6oTku CHOp MOAOOHbI 
O3aMM YAbTpapuoueTOBbIX MYYeH yasOcb COXPpaHUTb KU3HeECHOCOOHOCTh CHCd 
OT 0,1% no 1,4% gaa usy4enua MyTalMoHHOro aibekta yabTpaduomerorn| 
ayuen. 

Kak BUHO M3 JaHHbIX Ta6. 2, yBeruueHue JO3bI yAbTpapuomeroBblx sy 4E 
HPUBOAMT K MOBBILeHHIO MX MyTareHHOro lelicrBuA Ha MOposiorwueckue Mp) 
3Haku. Takum oOpasom, (boTopeakTuBallHA NOSBOMAeT OOHAPYRKUTb OYeHD cu 
HOe MyTareHHoe JeHCTBHe OOMbIUMX 103 yAbTPaduoneToOBLIXx yuen. | 

B OTMMYME OT YaCTOPb! BOSHUKHOBeEHUA MOpdomorHMyeckux MyTalvi, jelic 
BHe aHaJOrMYHbIX 03 YJbTpapMoueTOBLIX yyeli He MoOBbIMaeT acto! 
BOSHMKHOBCHHA BapWaHTOB C HYJCBOH AKTMBHOCTbIO (Ta6n. 3). Peskoe xe yB 
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MYeHHe JO3bI YbTpavoeToBIX WyyeH Cc MpHMeHenuem choropeaKTuBaluH 
t 


MPHBOMMT K SHaYHTeIbHOMY MNOBBILMeHMIO YaCTOTHI MyTALMi, KONTPOMMpYIOUUX 
-TpenTOMULHHOOOpasoBanne. : 


lyalO un wera 2, 


Yactora BO3HHKHOBeHUA MYTAHTHBIX KOJIOHHIi (mopdovior14e- 
CKHe NpH3HakH) B wTamme JIC-1 B 3aBHCHMOCTH OT JO3bI y.-d. 
ay uelt 


a Yueno Kononuii| => # 
° a 
Hosa yp. | 8 et ee 
Sg ee poy Bg. | May | Ban 
(B opr/MMm?) os 2 3 a Hf > Maif ee 
© ef EM Rae anh 
oS ‘8 Se =u fF Ze 
KoutTpowb 0,0 PuGee | at 0,46 
650 98,3 275 10 3,63 0,2 7,89 
: 800 ele 260 16 6,15 4,1 13,37 
CY 925 SIRS || a 34 11,39 2,0 24,76' 


4000-+ 
.(®p-5) 90,0 | 209 | 40 | 19,13 | 6,8 44,58 


T aOwn Ua 


Uacrota BO3HHKHOBCHHA BapHaHTOB C HyJIe¢BOH aKTHBHOCTbIO B wTamMme JIC-1 
B 3aBHMCHMOCTH OT JO3bl yJbTPpauOMeTOBbIX Jy yeit 


| 


Uncso Koon = 
= 2 Mais Maif g 
Tlosa y.-@. Tu6enb x2 be BP Maj Maj é i 
ay uel a © i FS Bs nono ( we 8 5 a 
(B sprjmm2) | CHOP (B %) g 2 288 Bovopean: Serooeaee = a 5 
‘ ve Bs ree THBaluH) | THBALHH) Ze 3 
KoutTpouib 0,0 216 2 0,9 — 4,2. 
650 98,3 “4. 275 op, § = 4,1 |4,2 pasa 
800 99,8 260 1 0,39 — 0,4 HWDKe 
925 99,98 | 240 4 4,7 = 3,8 4,7 
1000+ | 
--(®p-d) O99) t7a eee) | 41,5 fae ae 12,7 


Ilytem ucnoub30BaHHA (oTOpeaKTHBallHH JOJUKHO MpOBOAUTbCA JaJIbHeH- 
jlee u3y4eHue JeiCTBHA CBeEPpXBbICOKHX 03 ybTpaduoeroBbix yueli (2537 A) 
fHa MYTAILHOHHBIM Mpolecc MAKpOOpraHH3MOB, B YaCTHOCTH IpOyUeHTOB aHTH- 


Bcecoro3Hblii Hay4HO-HCcuIeqoBaTeIbCKHM Tlocrynuso 
WHCTHTYT AHTHOHOTHKOB 6 II 1956 


IMTHPOBAHHAS JIMTEPATYPA 


| 1Y. ®. Kospaanes. Yu. 3an. YKp. akcMep. HHCT. ria3HbIX OoesHeH uM. ODunaToRa, 
b1, 385 (1949). 2 A. Kelner, Proc, Nat. Acad. Sci. USA, Ne 35, 2, 73 (1949). 3 A. No- 
dek, L. Szilard. Proc. Nat. Acad. Sci. USA, Ne 35, 561 (1949). * H. B. New- 
Bmbe, H. A. Whitehead, J. Bact., 61, No 3, 243 (1951). > H. B. Newcom- 
e, I. F. McGregor, Genetics, 39, 5, 619 (1954). °® B.C. Pittenger, E. Mc- 
oy, J. Bact., 65, 1, 56 (1953). *E. Dulaney, Mycologia, 45, Ne 4, 481 (1953). 
F. Carvajal, Mycologia, 45, 209 (1953). ; 
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MHKPOBHOJOIH Y 


r. M. MAMBOPOJA 


HUTEBHAHbIE OBPASOBAHHA B TPEMNAPATAX JM3EHTEPHHHBIY 
®ATOB 


(ITpedcmaenexo axademuxom B. H. Ulanownuxoeom 20 VI 1956) 


@aktTbl, MOJyYeHHBIe HEKOTOPbIMM MCCIIeJOBaTeMAMM B NOCeAHHe TOTbE 
WaioT OCHOBaHMe CUHTAaTb, YTO KOpIYCKyJIbl HeKOTOPbIX HanOomee kpyni 
HBIX BHpycoB M (aroB COCTOAT M3 WenoveK WapOBHAHbIX MakPOMOJIeKy 
6enka (7 3,6,7), 

Ysyyaa nocpeycTBoM 9J1eKTpOHHO MMKPOCKONMM NpemapaTsl AASeHTepUly 
HbIX MOJIMBaJICHTHbIX (ParOB, IPHMeCHAEMBIX JIA Weel MPOPUMAaKTUKH, NOABep "I 
HYTHIX JJIMTCIbHOMY XPaHeHHIO, Mbl OOpaTHIH BHAMaHHe Ha HaJIW4ve B HEC 
B HEKOTOPbIX CJly¥aiX HHTEBMAHBIX CTPYKTYP Pa3MMYHbIX PaSMCPOB, BeCbMé# 
CXOJ[HBIX C LeMO“UKAMH WapOBHAHbIX JJICMCHTOB, BbIABJICHHbIMM PAOM aBTOPOD 
pH HCceqOBaHHu Apyrux OObeKTOB. 

CrpeMacb YTOUHUTb YCJIOBHA BOSHHKHOBCHHA TaKHUX HUTeBHAHbIX OOpasoBa 
HMM B HallMxX Npenapatax, MbI TWaTeIbHO HCCJIeEOBaIH MATb MOJIMBaJIeCHTHEI: 
AM3eHTepHHHbIX (aroB, KOTOPbIe ObIIM MPHFOTOBJICHbI B PasJIMUHbIe CPOKH pas 
HbIMH IIPOH3BOACTBCHHBIMH MHCTHTyTamMH. JiBpa dara xpaHHHcb JO BpeMeHy 
MCCleqOBaHHaA (HIOHb 1954 Lr.) cBbUue NATH NeT, WBa — Oosee Tpex seT, H rome 
OHH car xpanwicd ABa Toa, YTO ABMACTCH MpPeebHbIM CPpOKOM YTOHOCT 
9Toro Mpemapata. | 

JIMTHYeCKaA AKTHBHOCTh B3ATBIX (paroB Obivla HCIIbITaHa IyTeM onpefenenus 
THTpoB 10 AnnenbMany Ha 11 quseHTepuiiHprx wramMax (6axTepuu Ipuropse? 
Ba — Ilura, Wrynepa — Umuna u Hpioxectab mo | wrammy, 30HHe — yBé 
wTamMa H 6 ceporunos Oaktepul PzreKcHepa). Baio ycTaHoBsIeHO, YTO HEKOTO) 


° \| 
pare (baru B 3HaYHTeJIbBHOM Mepe yTpaTHJIM CBOIO AKTHUBHOCTb; 93TO IPOABHJIOCEH) 


Tao6muna 1 \} 


so Ee 

fo} ees} 

= Tara No cepno u Ne |= 

S Ii3roTOBUTeJIb Sna |} 
H3rOTOBJICHUA | TocKoHTponA | 5 E |} 

or Cr | 

= = ae | 


Mocxsa, LM9M| 18.02.1949 |448—14; 164] 10-6 
2 | Mockosck. HHCT. 
um. Meunuxosa | 25.01.1954 PADS AWD NO 
3 | Apxanresbeknit 


HHCT. 24.05.1949 Det or 10-3 

4 | Xappxos, YAIM| 12.03.1951 | 145: 1476 | 10-6 
5 | T6usucu, 

HMUMSB5 10.06.1952 | 116; 1276 | 10-10 


KaK B CHMKCHMM TATPOB, TaK HW B YMCHBICHMM KOJIMYCCTBA JIM3MpyeMBIX KYJIb- 
Typ. JImmp car Ne 5 nu3upopan GombuMHcTBO UCHbITAHUDIX KYJIbTYPp B JOBOJIb- 
HO BbICOKUX TuTpax (10°*—107!°), Turppt octanpuBix dbaroB He NIPeBbIwasH 
10°* no orHomenuio K 2—3 mTaMMaM, ocTaJIbHbIe Ke AM3CHTCPHHHBIe KY JIbTYpBbI 
JIM3MPOBaJIMCbh NPM pasBesenuu darow He Gosee 10°-2—1073. 

Hekotoppie Janne 06 sTux cbarax mpuBegensi B Taba. 1. 
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| Mpenapars fui aeKTpoHHoit MHKpocKONMM TOTOBHINCh Ha TWwIeHKaX u3 
PAOAUA MU OYMMAIMCh OT OasNAaCTHBIX BeMeCTB IyTeM KalebHOrO Hausa 110 
yuccy (IIpH KOMHaTHOH TemmepatType B TeYeHHe CyTOK), Mocdfe vero IIPOH3BO- 
JOCb OTTEHEHHE NawaqveM WIM miaTHHoH. Mccneqopanue mpousBoyusocb 
CpeACTBOM SI€EKTPOHHOrO MHKpocKona Tuna OM-3 npH ycKopstiomlemM Hanps- 
au 50 KB M yBeMueHHM Ha 9Kpane 7200. Tlonyyenuple cHumKu yBeJIMUHBa- 
cb ctbororpaduyecku JO Hy XKHBIX pasmMepos. 

B npenaparax yerpipex 43 NATH MCCe{OBaHHBIX (baron, Hapayy c daroBpimMu 
plyckyaMu OObIMHOH (OpMb!, ObWIH BHAHbI pasmu4HOl BeNMUMHDI 3epHa. 
NOMHHaloune esopMupoBaHHble (ParoBble KOPIYCKYJIbl, a TAK2%Ke HUTEBUAHBIE 
PasoBaHHA PasMMYHOH TOJUMHbI WM AIMHEI. PKryTHKH OaKTepuit KuWedHO- 
(PosHoro cemelictBa, ccbororpadupoBaHuple pu TeX %xKe YCMOBUAX, OKA3aIHCb 
mue THX HUTe B 3—5 pas. OcoGenHO GobUIVe KOIMYECTBO pa3JIMYHbIX HUTeH 
(0 HalijeHo B Mpenaparax cara Ne 3 (ApxanrempcKuit uncTuTyT), KOTOppBIit 
Cle NATHETHErO XpaHeHHA OOJajal BeCbMa HH3KOi AKTHBHOCTHIO. OqHaKo 
Mpenapatax Apyroro dara, uMenno Ne | (Mocxoscxult L[M9M), c Tem xe cpo- 
M XpaHeHHa, HO Oomee AKTHBHOLO, OnlIO O6OHapy2XeHO MeHbILe HUTEeH HM OOMbIe 
PIYCKYJIOB OObIMHOH POpMb! B BHAe TOMOBOK Cc xBOcTHKaMH. B care Ne 5 (T6u- 
eckuni HMMMOB), o6maqapuiem Han6onpuleli aKTHBHOCTbIO, HHTeBHHbIe 
pasoBaHua He Obl HalijeHbl. 

Ha 9J1eKTpOHHBIX MUKpodboTorpaduax MpemaparTos OHOFO H3 UCCeMOBaHHbIX 
irop (No 3), BHAHbI pasmHUHbIe BApHaHTbI HUTEBUAHHIX OOpasoBanuit u 3epeH. 
HOrfa STH CTPyKTypbl OOHapyKHBalOTCH B BUC KOPOTKHX OOPbIBKOB 
ipay © daroBbiIMH KOplyckyaMM pa3HUHbIX pa3MepoB (puce. 1). Ha 
ic. 2u3 BUI AHHHBIE HHTH H, B OTJCbHbIX YUAaCTKaX, COCTAaBJAIONIHe 
< MapoBuyuple semMeHTbl. Ha puc. 4 mpescTraBmeHo Weloe CkonweHHe HUTel, 
penmsieTeHHbIX Mexyy co6or. [Ipeo6magqanne Tex HIM HHBIX 9JIEMCHTOB B pa3- 
(WHbIX Mpenapatax OJHOTO u TOFO xe (bara OODACHAETCA, MO-BUAMMOMY , HEKOTO- 
IMU pa3JIMYHAMH B TeEXHHKe MPHroTOBMeHHA MpenapaTos. M3mepenua mone- 
GHUKa HUTeH, IMPpOKOHTPOJIMpOBaHHble MyTeM CpaBHeHHA C MUKpodotorpa- 
AAMH PeIMHKUH AuppakuMOHHOM PeUIeTKH IIpH TeX Ke YBeMMYCHUAX JICKTPOH- 
TO MHKpOcKoMa, NOKa3biBatoT, YTO HX AMamMeTp KoueOseTca OT 15 Yo 30 Mu, 
@. paBeH CpeHHM TOMepeyHbIM pa3sMepaM XBOCTOOOPa3HbIX OTPOCTKOB (paro- 
IX KOpiycKyJos. 

_ Mbt nompiranuch 1poOaHasIH3HUpOBaTb BOTpOc O NpOMCxOmMMeHHu HalieHHbIX 

TEBHHbIX OOpasoBaHult. IIpopeyeHHbIe KOHTPOJIbHbIe OIIbITbI COBePIeHHO 
°KJNOUaIOT MX CJIy¥alHoe MoMayaHue B MpenapaTbl H3 KaKMX-MOO OOBEKTOB 
jeune cpezbl. B cpexux cbaromu3saTax NOOOHbIe COpasoBaHHA HM pa3sy He 
WIM OOHAPyKeHbl. OTH OOCTOATEIbCTBA MOSBOJAIOT JOMYCTUTb [Ba Mpesnoso- 
eHua: 1) HuTH (bOpMupyIOTCA H3 COCTABHBIX YacTeli MMTATebHOM Cpebl, Ha- 
oTOpoh ToTOBUuTCH dar, B CHJy PU3HKO-XHMUYeCKHX H3MeHEHHH, MpoucxofA- 
UX B Heli B Mporlecce xpaHeHus; 2) HATH ABJIAIOTCA IPOMYKTaMH pacniaga Paro- 
SIX KOPIYCKYJIOB. 

IIpopepuTb meppoe “43 STHX TpefMOORKeHM MbIl HE MOTJIM, TaK KaK He 
MeIH CBOOOXHBIX OT (para H MOMBeprHyTbIX COOTBETCTBYIOWIMM CpOKaM xpa- 
2HUA MCXOMHbIX NMTAaTeIbHbIX cpeq. UTo KacaeTca BTOporo MpesMoOKeHUsA, 
) JIA eFO NOATBEP2KMeHUA MOFyT ObITb HUCMOb30BaHbI HEKOTOPbIe (PakTHl. 

Kak Opl0 BbIIIe yKa3aHO, HaHOoJIbllee KOMM4YECTBO HUTCBHAHbIX CTPyKTYP 
510 HaiijeHO HAMM B Mperapatax Tex cbaroB, KOTOpbIe MOBepruucb HanOouee 
IUTCbHOMY XpaHeHHIO UM OOHAPYy2KHJIM HaMMeHbIy!O OMOJOTMYeCKyIO aKTHB- 
ocTb. TakHM O6pa30M, HMEeeT MECTO ONPeMeCHHbIM MapaJJIeIH3M MexKy eHa- 
ypatuelt cbaropbix mpemapaToB UW HaKOMNsIeHHeM B HMX HUTEH. IIpu cpaBue- 
AU HUTeBUHBIX OOpasoBaHHit, HaleHHLIX HaMH, C TeMH, KOTOpBIe Obl NoNy- 
eHbI y Apyrux Bugos daros A. E. Kpuccom u A. C. TuxoneHko JeHCTBHeM BbI- 
QKUX aBleHui, OOpamjaer Ha ceOA BHUMAHUe CXOJCTBO UX Pa3sMepPOB HU CTPYK- 
yppt. Ho BpicoKoe JaBieHue — He eAMHCTBeHHBIN PaxTop, CHOCOOHBIH BbISBaTb 
3MeHeHHe CTpyKTypbl dbarosoro KopnycKkysa. Pepunk (’) nomy4a ananoruy- 
pili apsbeKT eHCTBHeM Ha (pal MOVEBUHI HW TepmMArUspara. He ucks110ueHo, ITO 
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NUTATeIbHLI OYbOH, ABAAIOUIMlicA cpefol, B KOTOPOM BSBeLeHbI daro 
KOPIYCKYJIbl, MOET IPH HEKOTOPbIX YCJIOBMAX BbISbIBATb UX Mesarperall) 
Kak W3BeCTHO, pagJIMYHbIe BeeCTBa MOryT M0-pa3sHOMy BJIMATb Ha COxXpaHes 
akTHBHOCTH (bara, Tax, BpoucbenOpenuep (§) moBbillan mopor TenmOBoH 4 
THBaluH chara C MOMOMbIO caxaposbl u ruimuepuua; A. E, Kpucc (*) moKas 
YTO PAL HOPMAJIbHBIX Oe€KOB MOFyT HIpaTb 3aMefIAIOW yo pOlb B Mpone 
WHaKTMBaluN daroByx mpenapatos. Mccnegopanua A. I. Myspruenxo (°) 
JICMOHCTPHpOBaJIM, UTO *aroBble NpelaparThl Jlydile COXpaHAOT AKTHBHOCTH } 
cpeylax C MeHbIIMM paculenleHvem Geka(menTH4¥ecKoe NepeBapuBaHHe), * 
Ha Cpelax, ABJIAIOUWMXCA NpomyKTamu ero TmyOoKoro pacnaya (TpunTuyech 
llepeBapuBanue); HHAKTHBalMA (bara MOXKET ObITb BbISBAHA TAKE NpOMykTe 
O6MeHa BelleCTB M pacnafa OakTepuli, KOTOpbIe BCera MpHCyTCTBYIOT B 
wu3atTax. 

Tak Kak B polecce JHTebHOrO XpaHeHHA MpemapaTos dara cocTaB Mul 
TeIbHOH Cpefbl MOCTeMeHHO MeHAeTCH B CTOpoHy Oomee TryOoKoro pacn 
colep2KalluxXCaA B Hel MpOyKTOB, TO €€ KOMMOHEHTbI MOFYT OKa3bIBaTb * 
6oulee CHIbHOe paspyliaiomlee JelicTBue Ha cbaroBble YacTHUbI. BOSMOXKHO, 4 
HaIWUHe HUTEBUHLIX CTpyKTYp B MpeMapatax AOJTO XpaHMBIWMXCA aros - 
JIAeTCA MOPC/OMOrHYeCKHM MpPOABJICHHeM HHAKTMBaLMN Parow B Pe3yJIbTATe | 
3arperalWH UX KOPIYyCKyJIOB. 

O6pmHoO HaOmOfaeMan MocTemeHHad yTpaTa cdaraMu OMOMOrMYeCKON ake. 
HOCTH NOBHAMMOMy MOxeT HaliTu ceOe OOLACHEHHE Ha OCHOBE H3JIOKEHHEIX O 
ToB. B TO xe BpeMA OOHApyKeHve HUTEBUAHBIX CTPYKTYP B NpenapaTax 13H 
TePHHHbIX ParoB MOxeT ObITb paClleHCHO KaK HOBOe TOJTBep*K ene CupaBel 
BOCTH B3ruiAja Ha (aroBbil KOPMycKyJ, Kak Ha «arperaT rOOyJIApHbIxX Ge KO 


Q 


i 


BoeHHo-mopckas Tlocrynua10 
MeCIMUMHCKadA akajlemMua 29 X 1955 


UWMTHPOBAHHAA JIMTEPATYPA 


LA, E.. Kpuee, Ar .G ,.Taxoneanncio, _JIAH,.86, Ns.2.. 245 
2 E. Kpuce, A. Cc. Tuxoueuxo,, JAH, 93, Ne 2, 353 (1953), * Ka Com 
xos, fF. C. Huxug@oposna, JIAH, 90," No4, * 671" “(1953), “Al ee ee 
E. A. Py «kuna, Muxpo6vonorua, 17, 3 (1948). 5 A. T. My3pniueuxKo, Astope 
paT Auccepraumu, M., 1954. ° J. Johnson, Phytopathology, 41, Ne 1 (78) (1955 
7 F. Herik, Casopis lékarta Ceskych, 90 (925) (1951), &J. Bronfenbrenn# 
Proc. Soc., Exp. Biol. and Med., 21, 315 (1924). ! 
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Horaaye Akagemuu nayx CCCP 
1956. Tom 141, M 3 


¥ 


PH3HOJIOlH ff PACTEHHH 


HM. B. FYJIAKHH u E. B. IOMMHUEBA 


MOCTYMJIEHHE PAJIMOAKTHBHbIX H30TONOB B PACTEHHS YEPE3S 
i JINCTbA 


(ITpedcmaenexo axademuxom A. JI. Kypcanoeoim 25 VIT 1956) 


B mocmeqHee BpemMs OoubuI0e BHHMAaHHe YeJIAeTCAH U3yYYeHHIO BO3MOxX- 
HOCTH JONOIHHTeIbHOrO NMTAHUA pacTeHuli yepes smucTba. [Ipumenenue pa- 
AMOaKTHBHBIX M30TONOB MO3BONAeT YCTaHaBJHBaTb CKOPOCTb HW NyTH Nepe- 
]BYXKCHHA B pasHbie OplaHbl paCTeHHA BeLLeCTB, HAHeCCCHHBIX Ha JIMCTDA. 

'  Csencon uv Yutuei (*), cpaBHuBad TepeqBuxKeHHe B pacTeHUH (bacouu payuo- 
‘aKTMBHOTO H30TOMAa We3HA Mp HaHeCeHHH eFO Ha JIMCTbA C MOCTYMJeHMeM H Tre- 
)penpwxxenuem K¢4?, P®? y Ca**, nomysuaH JaHHble, KOTOPbIe MOKa3bIBaloT, YTO 
/WesHi HW KaNHM NepesBuraioTca Goee MHTCHCHBHO B PaCTeHHH, YeM H3OTOTIBI (poc- 
qopa u KaJblusa. 

| Hawi ucceqopanua MpoBOAuINCb Cc paqMOaKTHBHbIMH H30TOMNAaMH CTPOHILUA 
(Sr%), mesua (Cs?8’), nepua (Ce'44) uv pyrenua (Rut), 

PacTBop u30TONOB B KosMYecTBe 0,5 MJl HaHOCHJICH Ha BePXHIOIO MOBepx- 
HOCTb Pa3JIMUHBIX JIMCTbeB PacCTeHH MOAcoOMHeEYHHKAa HW *acoJIH B BereTallHOH- 
| HBIX OMbITAX C NOUBCHHBIMHA KYJIbTYpaMu. 

YkKa3aHHOe KOJIMYeCTBO pacTBopa Ha paccTosHuu 1,5 CM OT OKHa TOpIeBOro 
) CUCTUNKA, C TOMMHHOO Cob | 6 mr/cm? Japamo 5119 TIC. HMNYyJIbCOB B MHHYTY 
gynua Sr®°, 3200 ana Cs!8?, 8700 ana Cel#4 wu 6214 ana Ru). 

Ta6uauua ft 


Conepxkanve B pa3JIHUHBIX YaCTAX CO3peBIWeroO NOMCONHeYHHKA PaHOAaKTHBHbIX H3O0TOLOB 
Sr, Cs u Ce npn nanecenuu ux 11 VII na 8-H aucT cHusy 


AKTHBHOCTb B THIC. HMI/MHH. Conepxanve (B % OT 
—]| HaHeCeHHOrO KOJIHUeCT- 
Ha 4 r cyxoro Bel-Ba Ha OHO pacTreHue Ba) 
Uactu pacteuuit Smit. Ta. La 

S720 Cs137 Cels4 Sr9° Cs13?7 Ce144 Sr%? Cs!37 Cel44 

JluctbaA HuxKe 8-ro mHCTAa 
c 1-ro 0 5-l 1,37 |37,48| 0,38 | 2,46 | 84,84] 0,63 |0,048| 2,65 0,007 
» 6-ro » 7-H 2,79 | 41,87] 0,29 | 6,44 | 92,08] 0,66 |0,126] 2,88] 0,008 

' Jiuctba Bpuue 8-ro mHcTa 
c 9-ro no 12-% 0,48 | 49,16} 0,32 | 3,00 | 241,73] 2,05 | 0,058 7,90} 0,024 
» 13-ro » 16-4 0,13 | 54,26] 0,28 | 1,22 | 362,09} 1,72 | 0,024 1S OF OLS: 
»17-ro » 20-% 0,39 |45,91| 0,20 | 1,29 | 274,50} 1,19 | 0,025 8,08] 0,013 
» 21-ro » 23-H — |47,30| 0,29} — PATE (GY Sle aell le 399i) 0.018 
Crebenb HuxKe &-ro muctal 0,08 | 4,76] 0,10 | 2,22 | 113,95| 2,43 |0,043}) 3,56 | 0,028 
» Bhue 8-ro » 0,08 | 7,37] 0,04 | 1,98 | 188,15} 1,20 0,039} 5,88) 0,014 
I[Berpt 0,13 | 40,69} 0,22 | 0,52 | 214,02] 0,79 | 0,010 6,69 | 0,009 
_ MakoTb KOp3HHKH 0,07 | 44,48] 0,09 | 1,40 | 769,26} 3,28 0,027 | 24,04] 0,038 
O6osouKa ceMeHH 0,04 |18,73] 0,07 | 0,76 | 225,75] 1,09 |0,015) 7,05 0,013 
0) 9,99 | 0,02 O | 414,71) 0,29. =— | 3,098] 0,003 


| Aypo cemenn 


~ 
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Ha sucrba moqcomHeyHuKka payMoaKTuBHble M30TONbI HaHOcusuch 11 VII—} 
lO Havana O6pasoBaHuad KOp3HHKH Ha 8-4 wucT cHu3y u 17 VIII — Bo Bpema Har 
JiuBa 3epHa Ha 16-4 wNicT CHH3Y, He CUMTAA CEMAMOJIbHBIX JIMCTbEB. | 

V3 yanupix Ta6a. | BUAHO, ITO OOMbIWAA YaCTb paWOaKTHBHOTO M3OTONA 
we3ua, HaneceHHoro Ha 8- mHCT MOACOHeYHHKAa, NepesBuraerca B Apyrue op 
TaHbl HW JIMCTbA paCTeHHA, HaKaMIHMBaACb pH 9TOM B 3HAUMTEbHOM KOJIMYECTBE) 
B C€MeHaXx, HM B YaCTHOCTH — B Ape ceMeHu. PaquoakTHBHble M3OTOMNbI CTPOH- 
IMA UH WepHA Mp HEKOPHEBOM BBeJeCHHH Yepe3 JIMCTbA BeCbMa MaJIO TlepeJ BH 
Taiorcs 10 pacTeHui0, H COMep2KaHve HX B Haf[3eMHbIX OpraHax pacTeHHA COCTAB+ 
JideT JOMM MpoledTa OT HCXOAHOTO KOJMUECTBA. 


TaOuuna a 


CojepxKaHve B pa3IMHbIX YACTAX CO3PeBIUeErO MOMCOJIHEYHHKA PaHOaKTHBHBIX H3OTOMOB 
pH Hanecenuu ux 17 VIII wa 16-% mucr cHusy 


AKTUBHOCTb B THIC. HMM|MHH. Conep2kaHue (B % OT} 
HaHeCeHHOTO KOJIN- 


Ha 1 r cyxoro Belll-Ba Ha OZHO pacTeHHe yecTBa) 
YacTu pacTenua <. e  n| aaa Selene oy par 


Sr? Egi87 Cet44 Sr9° Cs}87 Cel44 S700 Cst22 Cet4t 
JIluctba uuxe 16-ro mucta 
c 4-ro no 6-H 0,09 | 0,16] 0,06 | 0,25 0,47 | 0,20 |0,005 | 0,014)0,002 
» T-ro » 410-% OCG) M429) 0 Obnle25 86 7,28 | 0,35 10,056} 0,22 |0,004 
» 41-ro » 13-4 0,13 | 3,30] 0,29 | 0,62 | 47:97 | 0793 10,012) 0,56 10s0mm 
» 14-ro » 15-4 0,13 | 4,57] 2,45 | 0,34 | 15,43 | 1,02 |0,007] 0,48 |0,012 
JIucTba” Bplue 16-ro mucTa 
c 17-ro no 20-i% 0,35 |14,94] 0,22 | 2,28 | 83,11 | 0,70 |0,044] 2,60 |0,008 || 
» 21-ro » 24-% 0,05 | 20,20] 0,23 | 0,04 |} 68,70 | 0,02 |0,001 | 2,15 |0,00035 
Cre6enb HuuxKe 16-ro smH- 
cTa 0,01 | 2,30] 0,07 | 0,32 | 118,49 | 2,82 |0,006| 3,70 |0,032 
Cre6enb Bbiue 16-ro mH- 
cTa 0,03 | 46,56) 0,10. | 0,46 | 225,11), 4,73 | 0,,003;) 7.03 Os Ofies 
Llserpr 0,14 | 21,92} 0,45 | 0,63 | 84,45 | 1,65 |0,012] 2,64 |0,019 
MakOTb KOp3HHKH 0,03 | 28,49} 0,05 | 0,56 |590,84 | 1,21 |0,01 {18,46 [0,014 
O6ououka cemeHu 0,03 | 31,86] 0,09 | 0,44 | 495,12 | 1,22 |0,008 /15,47 10,044 | 
Spo cemenu OR Dra sO 02 O |1414,61 | 0,59 — | 8,58 |0,007 


Ananorminoe HaOsuoqaerca HW Mpv Oomee M03qHeEM CpoKe HaHeceHus UCC uEqO-+ 
BaHHbIX H30TONOB Ha 16-H HMCcT MOAcomHeNHUKAa (TAGs. 2), 
OWHakO B STHX OMbITAX KOAMYECTBO H3OTONOB, NepeBurarolluxca m0 opra-- 
HaM paCTeHHA, MeHbIle, 4eM IPH HaHeCeHHH UX B Oosee paHHu MepHO pasBuTuA’ 
nogcomHewnuka, [Ip HaneceHuu paywuOakTMBHbIX H30TONOB Ha 8-f muCT B He- 
pox OOpasopanua 6-li Mappl mucTbeB ObWIO OOHapy2KeHO B pyrux opraHax Hi 
JIMCTbAX pacrenua (B %): Cs*®? 87,8; Sr°° 0,4 u Ce!44 0,2 or ucxoquoro ux KoJM- 4 
yeCTBa, B CJly¥ae Ke HaHeCeHUA B OOee NO3QHU MepHos, BO BpeMa HasMBa 3ep- | 
Ha, 9TH KOJIM4eCTBa ObIIM COOTBETCTBEHHO paBHbl: 56,9; 0,2 u 0,1% or Konnuye-| 
CTBa H3OTOMOB, HaHeCeHHbIX Ha 16-f% mHuCT NOACOMHeUHUHKa. | 
Ha equuuny cyxoro BelecTBa, KaK 9TO BUAHO M3 aHHBIx Tabu. | u 2, payuo- 
AKTHBHbIM. H30TOM CTPOHUMA OO/IbIUe HAKAMNIMBaeTCA B CTApbIX, a payMOn3OTON | 
MesHA—B MOJIOMbIX JIMCTbAX M WaCTAX CTeOJIA, a TAKKE B PelMPOMYKTHBHEIX | 
opranax. 
B onpite ¢ (bacouIbiO pacTBOp paqMOaKTUBHbIX H3OTONOB HAHOCHJICA Ha JIMCTbS | 
B KOJIM4ecTBE 0,5 MI. OTOT OObeM PacTBOpa Ha CyueTUNKe JaBan Aa Sr?%°— 20 584; | 
Ru'%— 6214; Cs! 12 843 n Cet4 — 11 830 Thc. umnyabcos B MuByTy. 
PafmoakTUBHble U3OTONEI HaHOCHJIMCb B Ba cpoKa: 12 VI ua 3-H nacrosmuit! 
hae WH 20 VI, B nepuy o6pasoBpanua 6o6on, na 5-li Hacrosmuit mucr rmaBHoro 
cTeosa, vit 
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#PBOPO CpOKa HX HaHeCeHUA Ha MCT, Mpescrapsenule B TAGs. 3, MOKa3bIBalor, 
{0 HavOo,lee HHTCHCHBHO, Kak UB ONBITe c NOJ{COJIHCUHHKOM, 110 OpraHam (bacon 
WpeABuraeTcH pauoaKkTHBHbIit H30TON WesHua. P 


Ta6Oauna 3 


Conepxanne B Opranax pacTeHHaA (PacOH paHOaKTHBHbIX H3OTONOB, HaHe- 
CeHHBIX Ha 3-H HacToOaUHa aucT (TbIC. HMn/MuH. Ha 1 Tr cyxoro BelLeCTBa) 


+t 
OpraHb! pacTeHua | Sr?° Ru?°é | (On | Cel44 
JIucTba HuxKe 3-ro sHCTAa Or2 — A) Halil 
JiucTbs Bblie 3-ro mucta 0,9 3,9 134 ,9 252 
[uapnpii cre6enb Bpilie 3-ro mucral| 0,7 23 82,8 0,4 
Bo6nr raaByoro cre6ua Oe 3) 94,6 OnZ 
JlucT mo6era, Bprxoxamero u3 3-ro 
ucra Deo 1,6 350,8 ye 
Bo6nt no6era, Bprxoyauyero u3 3-ro 
smucetTa 0,2 0,7 305, 4 ‘El 


_SaKOHOMepHOCTh pacipefeseHua 10 OpraHaM pacTeHHA OTACNbHBIX payuoak- 
‘BHBIX H3OTONOB pH HaHeCeHHH HX Ha 3-H AUcT (Tab. 4) coxpaHAeTcaA UB CO- 
eBIUeH Cbacoun. 


Ta6auna 4 


CofepxkaHHe paHOaKTHBHBIX H30TONOB B co3speBleH dacomH pH HaHeceHHH 
ux Ha 3-H MCT (TIC. HM/MHH, Ha 1 © cyxoro BellecTBa) 


OpraHb! pacTenua sree Ruts Cs18? | Celt4 
4- mucT 3,9 12,6 130,0 3,0 
5-H JHCT 3,2 10,5 AA il 2 
CrBopkv 60608 raaBHoro cre6ma 0,1 0,6 219,4 0,9 
3epHo 60608 ramaBHoro cre6a 0 0,04 130K) Ono 
CrBopkH 6060B no6era, BbIXOAAMLero 
ug 3-ro mucta 0,3 1,4 onl 1,6 
SepHo 60608 mnoOera, BEIXOZAMero H3 
3-ro sucta 0 0,7 175.6 0,4 
CrBopKH 6o6o0B mo06era, pacio0xKeHHOrO 
BbIlie 3-ro JHCTAa 0,1 0,9 243 ,0 — 
SepHo 60608, no6era pacmo,ioxwKeHHOrO 
BbIle 3-ro JIMcTa 0 0,2 144,5 = 


B cospepimux 606ax riaBHOro CTeOIA 3AMETHO MOBBIIMAIOCh COMepxKaHne pa- 
AOAKTUBHDIX M3OTONOB pyTeHHA, WepuA WH OCOOeHHO Le3Hs. 

| Tipu wanecenuv payvoakTHBHbIxX H30TOMOB B Oosee NOsqHu CpoK (25 VI) Ha 
ii HACTOAMLMM MCT COfepKaHve pasMoaKkTHBHBIX H30TONOB (Taos. 5) B Oo6ax 
TaBHOTO CTeO/IA MOBbIMIAeTCA MO CpaBHeHHIO C HX COJepxKaHHeM B TeX OMNbITAaX, 
le ObluiM HaHeceHb! Ha 3-H MHCT Oomee MoNOJoro pactenua. Bombilee Hakone- 
Ae paylMOaKTUBHbIX H3OTONOB B 3epHe (aco HaOOfaeTCA B TOM Cyly4ae, Kora 
AJMOH3OTONbI HaHOCATCA B Ooslee NO3AHHH NepHoy pasBUuTHA pacTeHuA Ha 
ACTbA, PACMOMO*KeHHble GW2Ke K PeNPOLYKTHBHHIM Opranam. B s3epue chacon 
ylep2KaHve paqvoakTHBHOPO MZOTOMA CTPOHIMA He OOHAPy2KeHO IPH HaneceHHH 
0 12 VI ua 3-H nuctT, a pu HaHecennn Ha 5-H aucT 25 VI naOmofanocb nocTyn- 
sHue STOFO paguou3z0TONa B 3epHO 6oO0B raBHOro cTeOlA U 6060B nmo6era, 
ACIIOJIOXKeHHOTO HM2xKe 5-FroO JMCTa. 

(fala! 


Tabsuna pa 


CoyepxKante pavOakTHBHbIX M30TOMOB B CO3speBlei dacolH IpH HaHeceHHH — 
UX Ha O-H JIMCT (THIC, MMM/MMH. Ha 1 ¢ cyxoro BewlecTBa) 


Opraubl pacTenus Sre? Rut Gse7 Cel44 
3-H HCT — 4.6 14,9 6,0 
4-% MCT 12,0 3,0 20,0 15,4 
Crsopku 6060B raaBHoro cTe61Aa 159 0,9 768 ,3 Sie 
3epHo 60608 ruaBHoro cTe6A Os Orde] BlAs5 0,2 
CrBopku 60608 no6era, mpoTHBoro.io- 
2%KHOrO O-My JIHCTY 1,3 0,6 185,9 LAO: 
SepHo 60608 no6era, MpOTHBONOJIO2%KHO- 
ro O-my JMCTY 0 0,2 101,9 0,4 
Crsopku 60608 no6era, pacouloxeH- 
Horo HHxKe 5-ro smMCTA 2 2,6 SM aay? 12 
SepHo 60608 noG6era, pactouoxKeHHOorO 


HWwKe 5-ro sMcTa OFZ. 0,5 48,9 | 1,0 


PayqwoakTHBHbI H30TOM We3HA IpH HAHECeCHHH eFO Ha JIMCTbA (acoJIM Haka 
JIMBaeTCA B 3epHe OOOOB, PaCMOJO*KeHHbIX BbIIMe JIMCTa, Ha KOTOPbIM HaHOCHs 
We3sHH, YTO OYCBHAHO OGYCIOBJICHO HHTCHCHBHBIM TlepeBHXKeHHEM STOTO pak 
u30TONa B Oosee MOJOAbIe OpraHbl pacTeHua. 


Mocxoscxand CembcKoxo3aiicTBeHHad Iloctynuao 
akafemua um. K. A. Tumupssepa | 24 VII 1956 


! I[MTHPOBAHHAA JIMTEPATYPA 
1¢c.-A- Swanson, J. B. Whitney, Am. J. Bot., 40, Ne 10 (1953). 
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Horsagn Akanemun nayr CCCP 
1956. Tom 111, Ne 3 


®U3HOJIOTH PACTEHHH 


A. ®. ®JIEPOB u B. A. ®JIEPOB 


O BOSMELMEHHHM YAJIEHHOrO OCHOBHOMO NOBErA 
CEMEHOJOJIBHbIMH TASYWIHbIMH MOBETAMH 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxosoim 14 1X 1956) 


= B pesyabraTe uccleqoBaHult pasBHTHA JBYCeMeCHOJOJIbHbIX pacTeHUult psa 
Gi0B C BbIHOCALIMMUCA CeEMCHOJOIAMH, NO(BepraBlUxcsa B (base BOCXOJOB y)a- 
2HHIO OCHOBHOPO 00era, HaMH Oblla yCTAHOBJIeHa OCYIIECTBUMOCTb B3Melle- 
MA MOCe{HerO CEMeHOAOJIbHBIMH MasylWHEIMu noderamu (11), Jlanpuelimeli na- 
‘eH 3ajlayeli OblIO U3YYUTb BOSMeIeHHe IIpH yaseHHH OCHOBHOFO MO0G6era B 60- 
jee NO3AHUX (asax pasBUTHA pacTeHuii. 

| Jlureparypubie yka3aHuA Ha 3aBHCHMOCTb BO3MeLICHHA OT BO3pacTa NOBpex- 
(SHHOTO paCTeHHA OTHOCATCA MOUTH HCKJNOUHTEIbHO K pa3JIMUHbIM [PpeBeCHbIM 
jopoyam (*°-7°). H. MW. Bonogapcxut (7) yKa3prpaet, uTO y TaGaka pu no3]- 
MIX CpOKa4X YaJIeHHA OCHOBHOFO MoGera H3 CaMbIX HWKHUX Ma3ylHbIx WoveK 
OryT pa3BUBaTbCA HCHOPMAaJIbHbIe MOOerH, KOTOPbIe PaCTYT OYeHb MeJVICHHO H 
epeko OTMHpaIoT, He 3aBePpIUHMB HOPMaJIbHOTO WMKJa CBOerO pa3sBHUTHA. 
HejocraTouHocTb HW HemomHoTa cBeseHHui (*) 0 3HaYeHHH BO3pacTa AIA XOMa 
O3MeIIleHHA Y TpaBAHMCTHIX pacTeHHH MOOyAHIM Hac MOCTaBHTb COOTBETCTBYIO- 
Ime OMbITHI, Mpopeyenupie B 1954 wu 1955 rr.) 

B 1954 r. ombiTb! Obl MOCTaBJIeHbI C XKEeNTOMOLHIM TOMaTOM—Solanum 
ycopersicum L. copta «ComHpnuKo». CemMeHa Onli BbIcetHb! 14 V B IvIHHAHBIC 
a30HbI C CaOBOH 3eMJIeH, Ppa3MeILeHHbIe Ha OTKPbITOH Teppace, YaCTHYHO 3a- 
IMULCHHOHM MpUerarolluM 3faHHeM OT OCBeLICHHA MPAMbIMH COJIHEYHBIMA Jlyda- 
[iM B HaHOojlee %KapKue, HeMOcpesCTBeHHO ocenomyfenuble, uacbl. Ilocne 
J(OABJICHHA BCXOJOB, HaOmIOfaBleroca 24—26 V, pacTeHusa Obl paseleHbl Ha 
) rpynm. Ofna 43 HUX CJYKUJIa KOHTPOJIbHOM, pacCTeHHA %e, COCTAaBUBIIMe 
cTaJIbHbIe 4 TpyMibl, MOCMeAOBaTeIbHO, B YKa3bIBaeMble HYKe (B TaOJIHWaX) 
POKH, B ctba3ax NosBeHua 3 MuCcTa, OOpas0BaHuA OyTOHOB, 3allBeTaHua MH Ha- 
(ala paSBUTHA MIOAOB, MOABeprncb CpesaHHIo OCHOBHOTO N00era Hay CeMeHO- 
([OJIbHBIM y3JI0M. BplIM MpOBeseHb! [Be CEpHH OJHOBPeMCHHO 3aJIOXACHHBIX OIbI- 
‘OB, OTJMUABIUMeCA YCIOBNAMH OcBelleHHA. B neppol cepHu pacTeHHs B Hal- 
joylee KapKoe BPeMA JHA MOMBeprasMcb OCBeMLeHHIO IPAMbIMM COJIHCUHBIMH Jly- 
1aMU, BO BTOPOl 2Ke CepHu ObIIM B yKa3aHHOe BpeMA 3all\MNIeHbI OT HUX. Pe- 
sYJIbTATHI MepBOl CepHH OMbITOB IpHBeseHbI B Tau. |. 

V3 ta6n. 1 BUuAHO,YTO B HepBOH CepHH ONMbITOB B OAHOM M3 BapHaHTOB 
3bDKUJIM BCE MOOMbITHbIE pacTeHHA, B ABYX BapHaHTax YacTb pacTeHuli Tak2Ke 
3300HOBMJIa pasBUTHe Moce ONepalu HW TOJbKO B OJHOM BapHaHTe, IpoMexy- 
rOuHOM 110 CpOKy YfaseHHA OCHOBHOrO No0Oera, BCe NOOMNbITHbIC pacTeHHA 
mornouu. 

PesyJIbTaTbI MepBOlt CepHH OMbITOB, MOKasbIBalollue OTCYTCTBHE CTpOro oMmpe- 
JeeHHOH, UeTKO BbIPAKCHHOH UH HEH3MeCHHO MPOABJIAIOWIeCHCH CBA3H MeK]y KO- 
NMUYeCTBOM IOrHOUIMX pacTeHH B KaxKJOM H3 BAapHaHTOB HM BO3paCcTOM, B KOTO- 
DOM OHH HOMBepraivch OMepalluu, 3acTaBJAIOT MpenoMaraTh HaMyHe HHOTO 
IpakTopa, OOyCJIOBMBaBWerO THOeb ONepHPOBaHHbIX pacTeHuli. ComocTaB- 
neHue BCeX YCOBUM pa3sBUTHA NOJOMbITHBIX PaCTeHHHM NOSBOAeT YCMaTPHBAaTb 
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Takoli (bakTOP _B HeOMAaPOMpHATHBIX BHEWHHX YCMOBHAX, C HavOobIeH Hanpiy 
2KCHHOCTbIO KOTOPbIX HM COBMAaasa THOeb PaCTeHHH B COOTBETCTBYIOUIMe NOCH) 
onmepallvoHHble nepHosbl. Taka MbICJIb HaXOJMT NOMHOe NOATBepKAeHHe B pj 


Ta6muna 1 


BosmeuleHHe yJameHHOro OCHOBHOTO o6era cCeMeHOAOJIbHBIMH MasyWHbIMA moOeraMH 


TomMatTa 
Uucno pacTreuuit 
AOCTHFUWIHx Nocwe 
CpoKx ss onepaluu ca3H 
fay ' 
ee noen @asza pasBuTua i s 4 oe 7 ; 
no6era 5 ° a ae ws 5 42 
° a Ss OD & Se | cee 
a, s a 910 o 5s ve 
& a, os 3 (2) sm] & 
s | 2 | 88 | Sue] a | 2oc | ame 
g 5 5 ot MS mt on mae 8 may 
Tipu ocBelleHHH IpaAMbIMH COJIHCUHbIMH JIyyaMH B MOCMeNOMyMeHHbIe YacbI 
— KouTpowb 6 — = 6 6 6 6 
10 VI IloapmeHve 3 mucta — 6 6 6 6 6 6 
20 VI O6pasoBaHve 6yTOHOB — 6 2 2 2 2 4 | 
. VII 3anBeTranne — 8 — — = = — it 
31 VII Hayao pa3sBHTHA nvioza -- 6 2 2 — “= — 
IIlpu 3aTeHeHHH B TocwenosyeHHbIe YacbI 
— KouTpoub : 2 — oo 2 2; 2 2 
10 VI Ilospmenue 3 mucta — 2 2 Zz 2 Zi 4 
20 VI O6pa30BaHHe O6yTOHOB — 4 4 4 3 3 1 
10 VII 3alBeTaHHe — 4 4 4 4 2 = 
31 VII Hayao pa3sBHTHA noza — DB 2 2 1 — — || 


3yJIbTaTAX BTOPOH CepHH OMbITOB, MpHBOAUMBIX B TaO.1,43 KOTOpbIX BUHO, YT 1 
y BC€X MOMOMbITHBIX paCTeHHH, BHE 3ABHCHMOCTH OT CpoKa yaJIeHHA y HUX Oc 
HOBHOPO No0Gera, MpOH3OWIIO BOSMeLIeCHHE MOCeAHerO CEMCHOJOJIbHbIMH Masyli 
HbIMH 100eramMu, SaTeHeHHe, KOTOPOMy B PpaCCMaTPpHBaeMOH CepHH OMbITOB TOM 
BeprasIMCb pacTeHHA B KPHTHYeCKOH MepHoO cCyTOK, OaronpuATCTBOBaNO 4H) 
BbDKMBaHHIO. 

V3 anupix Ta6. | BHHO, BMeECTe C TeM, YTO PaCTeHHA, BbIKMBIUHE MOC 
YAaleHHA OCHOBHOTO nO0Gera, BO3OOHOBHB CBOe Pa3BUTHe, MpOMOM*KaU eFo } 
B H€CKOJIBKUX BapHaHTax C Oowlee PAHHUMH CpOKaMH ONepaluu AOCTHrAM KOHeU} 
HOM cba3bl pasBuTua. HacrynuBuive 3aMOp3kKH HE MO3BOMMH 3aBepIIMTh pasBH), 
THe pacTeHHAM C Oosee NO3AHUMH CpOKamMu OMepallun. 

C TO Webio, YTOObI HMETb BO3MOXHOCTh MPOCMeAUTh MOcTeonepalvoHHoy 
Pa3BHTHe pacTeHHH, JIMIMWeCHHbIX OCHOBHOrO M06era He TOMbKO B paHHUX UH Cwe! 
AYtOulMX 3a HUMH, HOH B HanMOovlee NOS AHHX (pasax UX pasBuTHA, B 1955 1r. Opi 
MOCTABJICHbI OMIT! C OObIKHOBeEHHO tbacombio — Phaseolus vulgaris L. copre 
«Tpuymd» — pacTeHveM C KOpOTKHM TepHoyoM pasBuTua. Cemena, BbICeAHHBIGl) 
B Basoubl | VI, qa Bexoget 11—14 VI. Pacrenns Obwim NocTaBseHbI B YCOBUH I 
CXOJHbIe C YCJIOBHAMH MepBou Cepuu OnbITOB 1954 r. [logonpirHpre pacrenua Oplah}, 
pasqeeHbl Ha 5 rpynnm. Yanenne OCHOBHOrO NoG6era MpOM3BOAUMOCD B bazay) 
NOMHOTO PasBepTbIBaHHA IePBHYHBIX JIMCTbeB, OOpasoBaHuA GSyTOHOB, Havawé) 
PasBUTHA NOfa, MONHOTO ChopMupoBaHHA NMOa HW Havada COSpeBaHUA TOJOB | 
PesyJIbTaTbl OMbITOB MIpHBeeHbl B TaGN. 2. : 

Kak BHAHO u3 Ta. 2, B TpexX BapHaHTax ONbITOB Noce oneparun BbDKMMA{ 
3HAYAMTeIbHaA YaCTb pacTeHul, B ABYX Ke BapHaHTaX BCE NOJOMBITHbIe pacreHuAy 
norHoiu. HeoOxoqumo noqyepKHyTb 3HauvTeIbHy!O pasHully B CpoKax omepa+t 
IMM B BapHaHTax C MOMHOCTHIO NOPMOWMMM pacTeHAMH, MOTBEp2xKLalouLy1o OT-} 
CYTCTBHe NPHYHHHOM 3aBHCHMOCTH THOeM pacTeHH OT HX BOspacTa BO BpeMs 
onepallun. 


‘| 
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Ta6Omuna 2 


SosmellenHe yaleHHoro ocHOBHOrO moGera CeMeHOOADHBIMH Ta3yWHBIMH  noGeramu y 
OOBIKHOBeHHOH (bacoun s 


Yneso pactennii 


— 
a 
zs 
=O ve ‘ MOCTHrUIHX Nocse OnepalHu cbasbt 
= 1 
° q n 
is i) wo 1 ‘ 
a 
a asa pasBuTua n a Ef 38 ‘ Be Lous nf 
> fe) 2. g aS A an a] os Q 
ais a SI Fy ‘0 v BeMlosans/Se 
eo? & a, os 2 a sgt l|Zang 4|/% 
eas = o no) ana as a9 O|/HOROl/a' km 
oa ° ea & Voie} of Sea /OGUWmR/OHO 
=< om on oma oe ZTAcipoma|oOaA 


> Koutpouib 15 _ 13 15 15 {5 14 
.o VI | Passeprbipanne nepBuuHEIx| — 8 8 8 8 6 
JIMCTbeB 
30 VI | O6pasoBanne 6yToHOR — {2 — — = — — —- 
0 VII| Hauyano paspurua naona _- 1 3 3 3 3 3 3 
10 VII | Monmnoe ciopmuposanne — 10 4 3 3 3 1 — 
nsioza 
QO VII} Hayao cospepanne nuozal — 9 -- — = = — — 


IlpusHapad ompeyeseHHy!O pOJlb XHPYypruyeckoro BMelaTeIbCTBAa B CO3sa- 
HU TIpeAMOchlwoK Avid rHOeIH pacTeHui, CeqyeT, BMeECTe C TEM, OTMCTHTb Ha- 
{M4ve B paCCMaTPHBaeMbIX ONbITAX MH Apyrux *akTopos, JelicTBOBaBIIMX B Ta- 
(OM 2Ke HallpaBJIeHHH, H MpHTOM — (bakTOPOB, Pa3sJIMUHbIX B KaxKJOM U3 JBYX 


a var ata OB 


‘uc. 1. Bosmemjenve yameHHoro OCHOBHOTO MoGera CeMeHOAOJbHBIMH Ma3yWHbIMH mMoOeramu 
OObIKHOBeHHOH dacomu. CmeBa — pacTenue, onepHpoBpanHHoe 15 VI mpu_ pasBeptoiBa- 
) uM MepBHUHbIX JIHCTbeB, B CepeqHHe — pacTeHuve, onepHpoBanHoe 10 VII mpu nayame pasBu- 
4s Wofa, cipapa — pacrenuve, onepupoBannoe 20 VII mpx nomHom cihopmupoBanHn Moxa. 
®orto 16 VIII 1955 r. 


PHaHTOB C TOMHDbIM BbIMNaeHHeM pacTeHuli u3 onpita. BumxKaiillyio npu4nny 
GeM pacTeHuii, OMepHpOBaHHbIX Np OOpasoBaHnH -OyTOHOB, CJlesyeT HCKaTb 
BeCbMa HeOsarONPUATHBIX MeTeEOPOJIOFHYeCKHX YCJIOBHAX, COBNAaBIUMX, M0 
€MeHM UX HaCTYMJeHHA, C COOTBETCTBYIONIMM WOCMeONepalMOHHbIM MepHojoM. 
elocpef{CTBeHHy10 %Ke IpHunnHy rHOerM pacTeHHi, OMepHpOBaHHBIX MpH Ha- 
alle COSPCBaHHA MOAOB, HAO YCMaTPUBAaTb B 3HAYHTEIbHOM NOBPeKACHHH JI- 
beB MayTHHHbIM KJleluKoM. I loppex Jenne KJIeEMIMKOM CKa3aJIOCb Ha OKOHYATEIb- 
M pesyJIbTaTe H B BapHaHTe C HaHOoulee paHHHM CPpOKOM oMmepallun, Tye TacTb 
ACTeHHM, TOTePAB BCe JIMCTbA, He JOCTHIa KOHCUHOM.:pasbl pasBHTHA, Tak Ke 
aK HM OHO M3 KOHTPOJIbHbIX paCcTeHHi. 

Ha puc. 1 u300paxKeHbI pacTeHHa, MOABepruiMecA yAasIeHHIO OCHOBHOFO T0- 
Ta B pa3JIM4HbIxX (pasax pasBuTuA. Pacrenue, pacmouomwKeHHoe CeBa, K MOMEHTY 
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boTorpadupoBaHuA JOCTHTNO *Pa3sbl NOHOTO CPopMupoBaHHA NOMA, pacTenue 
HaxOAllleeca B CepeHHe, pasBHJIOCb JO (asbl IBETeEHHA, PaCTeCHHe, MOMELILCH 
Hoe cipapa, oOpa3oBao OyToub!. JjambuHeliuiee pasBuTHe pacTeHHi NpHBen 
B I€pBbIX J[BYX BapHaHTaX K KOHeYHOM dase ero, B TpeTbeM Ke — kK a3e Nod 
HOrO ctbopMupoBaHHA TWiofa. 

Pe3ysbTaTbl Hallux UCCIe{OBAaHH MOKA3bIBaIOT, YTO BbIXO CCMCHOJOJIBHBD 
a3YWHbIX MOUeK H3 COCTOAHUA MOKOA M pasBUTHe HX B MO00erH, BOSMeLLalolA 
yauleHHbIH OCHOBHOH mo06er, y HCCeMOBAHHbIX OMHOMETHUX TPaBAHUCTHIX pact 
HUM OCYMeCTBAeTCA BH 3aBACHMOCTH OT *a3bl UX PasBHTUA, B KOTOPOH OH 
NOABepriucb yameHH1o OCHOBHOrO nobera. 

[lomyyenuple pesyJbTaTbI IpUBOAAT K BbIBOAy 06 OTCyTCTBUM y UCcefoBa 
HbIX paCTeHH B NpOcwexKeHHbIX (pas3axX MX Pa3BHTHA KaKMX-IMOO CTOMKH 
HeOOpaTHMbIX BO3PaCTHbIX H3MCHEHHH, MpeNATCTBYIOMWIMX OCYILECTBJICHHIO BO 
MeILCHHA yasICHHOTO OCHOBHOrO MOGera CEMEHOJOMbHBIMH Ma3ylHbIMH MWOOeram 


Hay4Ho-uccmeqoBaTembckul OnvoOrM4uecKul Ilocrynus0 


MHCTHTYT mpH PoctoBcKom rocyjapcTBeHHOM 26 VI 1956 
yHuBepcutete uM. B. M. Mousorosa : 


WHTHPOBAHHAS] JIATEPATYPA 


10. K. ApHowaba, Pyccxui nec, 2, 1 (1898). HH. iH. BonogmapcKkuny 
JIAH, 79, Ne 4, 677 (1951). 3 P. Taprur, Bomesuu gepespes, 1894. * [lepespa u ky 
ctapHuku CCCP, 2, W3a. AH CCCP, 1951. ® Tm. Kpapuuucxkui, Jlecopospamenne 
1903. ®H. Tl. Kpeuxke, Perenepauua pacrenni, 1950. °°’ B. JImW~O6uMeHK 
Tp. CII6. o6m. ecrecrsoucn., 30, 3, 195 (1900). *&T. © Mopos3os, Buonorna namin 
mecHbix mopogz, 1914. ® HW. T. Cepe6paxos, Mophonorua BereTaTHBHbIx OpraHo 
BbICIUHX pacreHHi, 1952. 19M. TypcKui, Jlecopogcrso, 1892. UA. ® PDarepo 
A. B. @nepos, JAH, 938, Ne 2, 365 (1953). 
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Horaagn Akagemuu nayx CCCP 
1956. Tow 111, M 3 


; 300J1IOFH A 


b. M. MEXHHKOB u B. T. MPOXOPOB 


HOBbIM BH] CYCLOPTEROPSIS (PISCES, CYCLOPTERINAE) 
B BEPHHTOBOM MOPE 


(ITpedcmaeaexo axademuxom E. H. Tlaeaoeckum 7 VII 1956) 


Jo Hactosmjero BpeMeHu MpeyctaBuTemu poga Cyclopteropsis yma Bepunro- 
Wa MOpaA OTMeyeHEI He Obl. B aprycte 1955 r. B OntoropcKo-HapapuncKom 
Jalione Bepuuropa mops 9sKcnequiuelt KamuatcKkoro otyenenua THHPO 
Obl NOHMAHbI [Ba IK3EMIVIAPA WHKJONTepHyA, M0 IpH3HaKaM B OCHOBHOM 
OMXOAAUWHe MOA AuraHos poya Cyclopteropsis (‘). BuemHe oHH CxXOJHBI 
Cyclopteropsis lindbergi Soldatov, Ho BMecre c Tem HMeIOT OTJIMUMA, KOTOpBIe 
ib] CUHTaeM BHAOBLIMH. Hwxe MpHBOAMM OMMCaHHe HalMX S9KSeEMMIApOB. 


Cy clopreropets Pnatrmatius 5 pT 
AL VI, 12; A 10; P 27; C 1—7—1. 


Tego BbICOKOe, YMepeHHO B3yTO B MepeqHeli YaCTH HM YIJIOWEHO B XBOCTO- 
Oli, COBEPINeHHO JIMINeHO KOCTHBIX OYFOPKOB HV KOJIOUNX WHNHKOB M BOOpy2KeHO 
OJIbKO KOXHbIMH BOSBbILCHHAMH, JIMIUCHHbIMH B OCHOBAHHM KOCTHBIX MJlacTH- 


t 


i Puc. 1. Cyclopteropsis inarmatus sp. n. BepwurosBo mope. 
Jinuua 62 mm. 


OK, xapaKTepHurx Ama Cyclopteropsis lindbergi. ['a3a moca2KeHbl BBICOKO. 
Jexrma3HudHoe MpOcTpaHcTBO HeCeT JIMUIb He3HAYHTeMbHOe KOMHYCCTBO MAT- 
MX KOKUCTHIX 6yropKos. IlepeqHaa Napa HO3ApeH MMCeT BUA KOPOTKHX Tpy- 
ouek, 3ayHaa mapa — Oomee AIMHHBIX HM TOHKUX. PoToBoe OTBEpCTHe CpaBHH- 
eNbHO HeOoNbUiOCe, He 3aXOMMT Ha OOKa FOMOBbI, HWAKHAA GEJICCTh 3aMeTHO 
pictynaet Buepey. loq6opoxoK u Topo HecyT TOABKO HeOOMbINME KOXKHbIC 6y- 
OpKOBUAHHIe BOSBEIMeHUA. Tloppl Ha rooBe M MeKaX UMCIOTCA. Tleppii CNHH- 
off nmaBHMk 3apoc Koxell, YUH TPyAHO pasIMIHMBI, IPMMePHO PpaBHOH JWIMHBI. 
‘TOPO! CNMHHOM, XBOCTOBOH H aHaJIbHbIM MaBHUKA HE 3apacTalor KOxKeH, Jyd 
opomo pa3smvuuMbl. IIpucocka Ooubiat, aHatbHOe OTBEPCTHe PHMepHO Ha 
epellune paccTosHua MeXxKLY 3aqHMM KpaeM NPHCOCKH HM aHa/IbHbIM MWaBHHKOM 


o_poOupie H3MepeHus ans B TAGs. |. 


4 3axa3 955 m7 


Ta6auna ft 
Vismepenua Cyclopteropsis inarmatus u C. lindbergi (no Congatosy u JIunyz6epry) 
as 
5 
C. lindbergi C. oe Cc. ge 2 gt 
- ; Sai 
2 2 fy [Eos 
5 Tloxa3aTeub EGSS a iS) as ee 
2 # eee | | |e ee lo i. hoa 
s 2 ats ans i ate |Oos 
4 | Jinuna tena 50 — 62 | — 64 
2 | Jinuna 6e3 C 38 = 00 — 2 
3 | JiauHa rou0BbI 17 44,7 24 48,0 22 
4 | J\nuna mexraa3sHuuHOorO mpocTpaH- 
CTBAa 9 Des Ul 9 18,0 7 
5 | IIponombupiit tuametp rmasa 0,0 |. 14,9 Sinton 6 
6 | IIponombHpli DuameTp npucockH ALD e290 OWT SCO eG 
7 | Tlonepeynbit uamerp npucocku 12 31716 16 32,0 16 31,4 
8 | JlauHa poTroBoH tle. 11 OO Ome Oma ZORO 23,6 | 
9 | JimuHa pacctosHHA MexKYy Tepez- 11 
HHMH HW 3a7HHMH HOS PAM 2,2'| 5,8-| 2,5-+ 5,0 | 2,5-) 4,8) 2am 
10 | Jl\nuna xa6epHoro oTBepcTHa 4,0 | 10,5 5 10,0 4,9 8,7 Si 
11 | Jlnuya go I LZ 47 | 44,7.) 23. | 46,0 | 24.) 46,1). Ao 
42 | Jinnna fo Havana mpucocKH 14 | 36,8 14 | 28,0 15 28,8] 28,4 
13 | Jimuna oT 38fHero Kpad npHcocKu 
O aHasbHOrO OTBepcTHA 3 7,9 De aa LON 8 | 15,4) (2am 
44 | Ji\nuyna xeoctTosoro cTe6s ) Nay 6 42,0 if 13,0.) 12a 
45 | Jimuua ocnopanua I ZZ 11 29,0 | 42 | 24,0) 9,5°1418°3) Zi 
16 | J\nuna ocHopanua Il ZZ 9 | 23.7.1 a4. | 222082 d2123, 022m 
17 | JlmuyHa ocHopaHun P Ay || wot Ae 34,0 | 1,0" | 2918) Sie 
18 | JluwHa ocnopanua’A SL |eziet 14 22,0 | 13,0-| 25,0) 2omem 
19 | Jinuna P 11 29,0 | 414 | 28,0 | 13,0 | 25,0); 20s 
20 | Luuna I Z 104) 2633 8° 1°416,07| 64,0 1 41, 54) Fae 
21 | Bpicota Tema HaHMeHbWAaA 4 10,5 6 WAG 6:0) 441,55 44 ae 
22 | Buicota Tena Han6onbpwmaa 20 BZ aul es 96,,0.| 27.40. io, 9 | oe 
23 | Bpicora Tema mocpenHHe MpHcocku 18 | 47,4] 24 | 48,0 | 25,0 | 48,0] 48,0 
24 | TomuluHa Tesla nocpenuHe npucocku| 16 | 42,1 29 | 50,0 | 25,0) | 48,0) 495@ 
25 | Bpicota romopbl Ha BepTHKasH ruasa| 14 295 Onieed: 42,0 | 18,0 | 34,6) 38ya 
26 | TomujnHa rovioBbl Ha BepTHKaJIn 
raza 14 | 36,8} 18 7] S690), 16 | 30,81 Samm 
27 | Jinuna ppiia 7 18,4 14 22,00) 1475. | 2453)! 20a 
28 | JimuHa xBocToBoro MjaBHuKa 11 29,0" (ea 2e | 24 Ont OL e23. 0) eee 
29 | Uncno myueh: Z VT Oy ee V2) Nee = 
30 A 10 — 10 — 10 — == 
31 P Dil = 27 = 27 = 24 
32 (6; {—7—| — |1—7 {—7— > 
—1 —1 —1 
CpaBHuTetbHbLe 3SamMeuYaHUaA. Or Cyclopteropsis lindbergi 
Halll BUA OTMMYAeTCA MeHbIUeH AHHOM POTOBOM meM, He 3axoAulei Ha 6oKa 
TONOBbI, Ooee KOPOTKOH HW BbICOKOM FOMOBOl, MeHbIIMMH pa3smMepamu nepBoro 
CMHHHOLO IMvIaBHHKa, HECKOJIbKO Ooulee WWHPOKUM TeJIOM, 6omee YKOPOUeCHHbIM XBO- 


CTOBBIM IIlaBHHKOM; OH OTJIMUACTCH TAKKE YHCOM yyel B MaBHUKax, HepaB- 
HOM JWIMHOW YeNIOCTeH HW NOJIHBIM OTCYTCTBHEM KOCTHOTO BOOpyxeHHA (pH aHa- 
TOMHYCCKOM BCKPbITHH MlaCTHHKH B OCHOBAHHAX BOSBbIINeHHE KOKU He OOHA- 
pyxenbl). Tocnequu mpusHak cOmxKaer onncpiBaemplii Bul c Lethotremus 
muticus Gilbert, Ho Hanwune y HaluMx 9K3eMNIApOB 3apociuero KOwKeH NepBoro 
CIMHHOTO NWaBHNKa, HepeAYUMPOBaHHOH 3afHeli Napbl HO3Apeli u nop Ha Fo- 
JOBE HE MO3BOMACT OTOMKAECTBUTh STH BUI. Tak Kak L. muticus onucaH nO MO- 
JONPIM SKSEMIVIAPAM, HE WCKJIOU€HA BOSMOXHOCTh BKJIOVeHuA C. lindbergi 
B pox Lethotremus (1). Jlo nomyyenusa maccoporo MaTepHasla MbI, ClelyA yka- 
SallHbIM aBTOpaM, OCTaBJIAeM Halll BUA B poe Cyclopteropsis, c6muxKaa ero 
ce C. lindbergi. IIpu strom quarnos poga Cyclopteropsis cnenyer qonomnuTs. 
718) 


'Ka3aB Ha BOSMOXAKHOCTH NOMHOM WIM MOUTH MOMHOM Pex_yKUMH CKPBITHIX B KOKE 
SOCTHBIX OOpasoBanui. Bonpoc o cOum«Kenun Hamero Buga u C. lindbergi- 
». Muticus JO HaxOXKeHHA B3POCIbIX 9K3eEMHIApOB nocuefHero OcTaeTcA OT- 
(PbITbIM. 

Pacnpoctpanenne. ipa 9k3emnsapa (quHOoI 62 vu 64 mM), JO- 
WbITHIC JJOHHBIM TpasioM B palione 6yxTpr CepepHo-['ny6oKkaa u 6yxrpi [apa na 
sty6une 100—150 M Ha KamMeHuCTOM rpyHTe. 


f 


Kamuatckoe oTfeneHve Bcecoio3sHoro * Ilocrynno 
THXOOKeaHCKOrO Hay4HO-HCCeEMOBAaTesbCKOrO 7 VII 1956 
HHCTHTYTAa pblIOHOrO XO3AHCTBa H OKeaHorpadun 


LMTHPOBAHHAS : JIATEPATYPA 


[eyo Vurmoe pr, M: HM. vieres'ay Tp. 9 SHH “AH CCCBy “18h (1955)- 
BR. K. Conagaros, lr. Y. Jiuug6epr, Hss. THHPO, Bs, 5 (1930). 
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IKCHEPHMEHTAJ BHAA MOP®POJIOLH Ft 


A. A. KOCTOMAPOBA 


( PASBHTME CEKPETHPYIOWEFO WH BCACbIBAIOLIETO ATINAPATA | | 
KHWIEVHMKA LUbINJIEHKA B MNEPHO HHKYBALHM | 


(ITpedcmaeaeno axademuxom H. H. II maaveaysenom 25 VIT 1956) 


B nepuog unkyOaunu c 13 no 19 cyTKu OTMeYeHO ABJICHHE 3alaTbIBaHHA WIT 
JIeHKOM OesKa alia. YcOBMeM JIA 3TOTO ABUJIAeTCA OOpasz0BaHHe K 13 cyTKaM 
MHKyOalun OeNKOBOrO MeLIKa, COCMHEHHOFO CepO30aMHHOTHYeCKHM XOJON 
¢ MosocTbio aMHMoHa. Bemok MO cepo30aMHHOTHYeCKOMy xXOy momayae 
B AMHHOTHUeCKYIO NOOCTb, B Hel CMeLIMBaeTCH C AMHHOTHYECKOH KH 
KOCTbIO, Pa32%KWKaeTCH WM 3araTbIBAeTCA UbINJICHKOM. OTO ABJeHHe ObII 
OTMeUCHO KaK IPH HeMOCpeACTBeHHLIX MOp*ouorMyecKUX HaOmO,eHuAX (* 4) 
Tak HM KOCBeHHO, OvoxuMuyecKHM ‘rlyTem (®§). TlogqpoOHoe uccneqoBaHue 
sToro mpouecca ParosuHol (*) Jamo BO3MOXKHOCTh TpeANOMORKUTb HAIMA 
Y PasBHBaOlMlUXCA UbINAAT PyHKUMH NMUeBAapeHuA BO BpeMA 3arnaTbLIBAaHUA 
umMu OeiKka, T. e. C13 no 19 cyTKH uHkyOauMu. Ho onucaHHbli mpornecd 
MOXKET HATH JIMMWb IPH HasIMUMM B CeKpeTHPYIOUIHX OTAeMax NMMULeEBAapHTeMbHOrG 
TpakTa WbIMe€HKa COOTBETCTBYIOMIMX MpOTeOJIHTHYCCKHX (PepMeHTOB, a B TOHKOM 
KMINCYHHKe HEOOXOAHMO MIpHcyTCTBHe JocTaTOUHO AudpepeHuupoBaHHOro BCa+ 
CbIBalOMero alllapata, YTOOb! NPOLYKThI rHApomHsa OeKa MOF ObITb YCBOCHBI 
opraHu3MoM UpinenKa. Ilo yanupm Panpaano u Doproxuuoli (4), B *KeuyAKe Ibn: 
naenka c 13 no 18 cyTKH HHKyOaLMH MpOMCXOANT HakONWeHue MpoTeomMTUYe+ 
cKoro cbepmeuta. T’amkosa u Ilokopuasa (*°) noKa3amu HamM4une CBOOo,HOrO nen- 
CHHa B XKeJlyKe UbINIeHKa B yKa3biIBaeMbI NepHox UHKYOAWMH, HW MO JaHHbIM 
STUX ABTOPOB 9TAall «MepopabHOrO»y NMUTAHHA UpINeHKa OenKOM AmuTca c 12 
no 18 cyTku HHKyOaluun. 

B s3aflayy HacTosmero MCCMeAOBAHHUA BXOAHIO BbIACHeHHe BOMIpoca, PyHK- 
IMOHMpyeT JIM MMUeBapHTeIbHH TpakT WbINeCHKa BO BpeMA 3arsaTbIBaHHA 
Oerka. Jt BbINCHeHHA STOO BONpOca M3y4aOCb pasBHTHe CeKpeTHPYIOUIUX 
oTAeoB (xKemesucTOrO *Kely{Ka WM NOWkKeyOWHOH xwKenesbl) MH BCACbIBAIO- 
Wlero almapatTa TOHKOrO KHWeYHHKa WbINIAT Mopogb serroppH. Ucxoya u3 co- 
BPCMCHHOPO IipeACTaBJeHHA OO EAMHCTBE MOpPoMOrMyecKOro HU PYHKUMOHAMbHOrC 
COCTOAHHA OO0rO Oprana, MbI H3y4aH O6e STH CTOPOHHI pasBuTHA NuUeBapH- 
TEMbHOTO TpakTa IbiMMeHKa. 

PaOora Obla BbINOIHeHa B JaOopaTOpHH SMOpHOOrHH NO3BOHOUHBIX MO} 
pyKopogctsom M. H. Parosnunolt. 

Huky6Oauua sul mpoBoqusacb B ma6opaTopHEIX ycOBUAX B HHKyOarTope 
wikapHoro Tuna. Jia MopouorMyeckoro U3y4eHHA YKa3aHHbIX OTAeNOB KMWEU- 
HHKa M3POTOBJIANMCh PMCTOMOPMYeCKHe NpenapaTbl, HayvHad c 7 uw m0 20 cyTKY 
MHKyOalan (kK 7 CyTKaM Y IpIeHKa KHWeyHad TpyOKa yxKe paculeHena Mop(bo- 
JIOPHYECKM Ha BCe OCHOBHbIe OTAeAbI). OObEKTHI (PUKCHPOBaIHCb CyseMOH Cc yK: 
cyCHOH KMCAOTOH M x#uAKOCcTHIO LlenKepa uM 3anMBaINCcb B Mapadun. Oxpauin: 
BaHHe MPOM3BOLMNOCb TOTAIbHO OOPHBIM KapMHHOM uM 10 Mannopu u rema 
TOKCHJIMHOM m0 Kapagun Ha paspesax. 


Visyuenuve nepepapuparomeli CHJbI P1HepMHOBbIX 9KCTPaKTOB IIpOTeOIHTHYe 
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()-kux bepMeHTosB 2xKelesHCTOrO *XKeTyAKa W NOWKeNyAOUHO! %ReNesHI — nencHHa’ 
/i TPHMCHHa — IPpOH3BOAHOCb CaeqywoulNMH MeTogamu. TlepesapuBatiomas 
Weuua Mencuna onpefeisach no Ppoccy. Cy6erpatom cay KuCJIbIL pacTrBop 
#<aseuna | : 1000. Peaxuna coyepxumoro xeTyAKOB OnpeleAacb XHHTHAPOH- 
jibIM MeTOJOM. IlepeBapnBatomsan Cua TpHncHHa — meTo,oM Busbuiterrepa — 
BanbaumuyT — Jletirua, Bayqousmenennpim [ poccMaHoM (MHKpomoyudukalna 
Wi ONpesenenuA KapOOKCHJbHbIX TpynIl AMHHOKNCAOT NyTeM THTpoBaHHsA 
SMMPTOBbIM paCTBOPOM ILeO"H 


11/100 KOH). Cy6crpatom eay- Lp pea “ 
mM «3%- pacTBop xelit- . % cm? KOH 
WpasiM30BaHHOrO Ka3zeHHa, HH- ~ 5 
fi % -¥ i teeominte 
PquKatopom 1%-H TuMompra- 4 { 
yneunH, pH onpitos 7,6. yi 


M3 mopdonoruyeckux Ha6- 
Cmioqenuli Hay pasBuTuem xe- 4 


esHcToro 2Kely{Ka BHHO, Be 
4TO JO 7 CyTOK HHKyOallHu ero - 2 96 
MKEMeSUCTHIM anmapaT rucroso- 19 4 15 16 17:18 Wcyrku 19 M15 16 17 ‘18 19 20 cymku , 


THYECKH HE AudpdpepenyupoBan. 

CC 710 13 cyTKu WHKyOalun Puc. 2, Vpadbuxk axtupncern nencuua (A) u tpun- 
MMPOHCXOANT B3akJayKa B BHse cuna (6) 

yrayOnenui B CTeHKe %Kesy]- 
)Ka HW OCHOBHad udpepenuupopKa %x*Kenyfounbix xenes. K 13 cyrKam onn 
Mpuooperawr BU pesKo CKaquaTHIX Tpy6ouek, TIPOHHSbIBaIOWIMX BCIO CTpoMy 
*KeNesucToro *KeyAKa. C 14 no 18 cyTKu M0 BHIBOAHBIM MpOTOKaM 2KeMYOIHbIX 
PAKEMIES B MOJIOCTh KeNYAKa MPOMCXOAHT BbIJeNeHve Kaneb ceKpeta. B 3TO xe 
BpeMA B MOJIOCTH KeyAKa BUA 
3arJIOUCHHaA IbITJICHKOM 6eJIKO- 
Baad Macca (puc. | Ha BKuelike 
K ‘cTp. 622). 

Onpeyenenne  repeBapuBato- 
Ie€H CHJIbIl Ne€NCHHAa, BbIAeAeCMOrO 
2%KeTYOUHbIMU 2KeNesaMu, Mpous- 
Boqunocb c1l3n0 18cyTKH WHKy- 
OaunH. YKa3aHHOH BbILWe MeTO- 
WUKOM ONpefeAOCh KOJIM4ECTBO 
T€MCHHOBbIX eAHHHY B | KyO. cM 
9KCTpakta (pepMenta. Kak m0Ka- 
3aHO Ha fYrpadvKe aKTHBHOCTH 
mencuua (puc. 2, A), ero me- 
pepapuBalolland Cua HeyKJOHHO 
BospacTaeT 3a STOT NepHOd HHKy- 
6aunu. IlapanmenbHoe ompeyese- 
HHe KHCJOTHOCTH  COepxKHMOTO 
XKeYAKOB TOKa3al0, YTO B  9TOT 
nepHoy ona yBeuunBaetca c pH 5 
Puc. 3. Tonepeunpiit paspe3 TOHKOM KHIIKH UbITI- HO pH 4,6. Taka KHCOTHOCTb 
geHKa 15 CyTOK HHKyOallHH. I — cks1aq{Ku CTeHKH ooecneunBaer aKTHBHOe COCTOAHHE 

KHWWKH, 2 — OeJIKOBaA Kalua nencuua. 

Jlanee mpocmeKuBaslach oOmlan 
quddepeHuupoBKa 9KCKpeTOPHOH *KeNe3HCTOH TKAHH MO KEY OVHOM *XKewesbl. 
K 13 cyrKam uuKyOauuu mpoucxoguT opMupoBanHe TpyNM IKCKPeTOPHbIX 
XKeNeSHCTHIX KJIETOK OKPyrsol (OpMbl. OTH TpynMbl KJIeTOK CBAZAHbI C BbIBOJ- 
HbIMM MIpOTOKaMH, OTKPbIBaOULMMMCA B ABeHasWaTHMepcTHy!O KUUIKY. 

Onpeslenenve nepeBapuBatoulel CHIbl TPHNCHHA, BbINeIAeMOTO KJeTKAMH 
9KCKPeTOPHO! TKAHH OAKEY OUHOH WAeMeSbI, MPOHSBOAMOCH C 13 no 20 cyTKu 
yvuKkyOaunu. Kak moka3aHo Ha rpaduKe aKkTHBHOCTH TpHTICHHa (DHG2  b)seero 
TlepepapuBaroilad Cusla yBeMYMBAeTCA B STOT NCpHOy WHKyOallHu. 3a CyTKH ze 
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BBIYIICHHA AKTHBHOCTh TPHMICHHa Y UbIMeHKa MOUTH paBHa aKTMBHOCTH ep-- 
MeHTa y B3pOCJIOH ITHULbI. 
. Mopdosormyeckue NaOJOACHUA Ha. pa3sBUTHeM TOHKOTO KMMICdHUKAa UbITIJIeH= | 
Ka 1OKa3asu, UTO WO 7 CyTOK MHKyOalluH eFo BCaCHIBalOuIMM anmapaT MOposo-} 
ruuecku He Judpbepenunpospan. C 7 mo 13 cyTKH MHKyOAalMH NpOHCXO{UT 3a-} 
KlalKa B BUe IMHTeIMaJIbHO-Me3CHXMMHBIX BbIPOCTOB CTCHKH KHUIKM H OCHOB-} 
Had juppepeHuMpoBKa CKMaOK CTCEHKM KHUIKM, COCTABJIAIOUINX €€ BCACbIBalO-} 
mu annapar. C 14 no 18 cyrku HHKyOalMH MOMOCTh KMWETHHKA 3allOJIHeHa } 
pbixo0l GerkoBoli Kawmuel (puc. 3). Ha 20 cyrKM OHa MMeeTCA B MOJIOCTH KH-} 
WeUHHKa B BUe HE3HaUHTebHbIX OCTATKOB. 


Vi3n0KeuHblii BbILe MaTepHad MO3BOUAeT CeNaTb BEIBOA, YTO K 13 cyTKaM 
HHKyOalluy, T. €. KO BPeMeHH 3araTbIBaHHA -ItbINJIEHKOM OeKa, NMUeBapATelb- 
HbIi anmapaT JOcruraer Takoro ypoBHA MopdoorMyeckoH WM PMCTOOrMYeCcKOu 
aubpepeHunpoBKu, KOTOpbIt OOeCNeYHBaeT BbIMOJHEHHe HM HOPMaJIbHOM Pu3no- 
gloruueckoH dyHkuuu. K 3sToMy BpeMeHH B XKese3HCTOM %KeyAKe HMerOTCA 
Pa3BUTHble %KeYMOUHbIC *KeMe3bl B MOM Key OWHOH *Kesese, Ppylmbl 9KCKPeTOp=| 
HbIX KJI@TOK C HX IIPOTOKOM MH B TOHKOM KMLJeUHHKe — CKa{KH CTCHKM KAUIKH, 
OGecHeYHBaIOMUlMe BCACbIBAHHE NPOAYKTOB paculelJIeHHA MpOTeCMHOB Cenkondil 
o6o0uKN Aa. 

Hanuuue K 13 cyTKaM nHKkyOalluu B CeKpeTMpyIOulMXx OTAeMaX KMUICTHHKA | 
flellcHHa HW TpHMcHHa HM MocMefyroulee yBeMYeHHe HX NMepeBapHBalouleH CHIBI 
B [epHOk 3ariaTpiBaHuA OemKa MO3BOIAeCT CYMTATb YCTAHOBJICHHBIM HaJIH- | 
uve (yHKUMM KHUIedHOrO MHMleBapeHHA y UbINeHKa B JaHHbI TepHop | 
MHKyOallu. 


UuctatyT mopdosornu KHBOoTHBIX uM. A. H. Cespepuosa Tlocrynuto 
Akajemuu HayK CCCP 13 VII 1956 
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Hokaayes Akafqemun nays CCCP 
1956. Tom 111, Ne 3 


PHSHOJIOTH 1 


H. H. BJIOXHH, UH. C. JIYPTAHOBA u Jie C. POT®EJIbA 


SE ee ee NE Ne ti 


JYTAEBOXHAA OYHKUMA NEYEHH TPH PA3BHTHH JIY4EBON 
BOJIESHU 


(ITpedcmaeaeno: akademuxom JI. A. Op6eau 16 VII 1956) 


Bonpoc O Me€XaHH3MaX, BbISbIBaIOUIMX HapylWeHHA OnNOxMMMYeCKUX (yHK- 
PUuu NeveHH, B YaCTHOCTH yreBOAHOH ee PYHKUMA Mp JyYeBOH SomesHu, WO 
@cux mop He pemen. tua pemenna sToro Bonpoca u3y4asacb yrieBoquand PyHK- 
IMA MeYeHH H MBI Ha CoOOakax Mp pasBUuTHH 3a00eBaHHA MeTOJOM (yHKIMO- 
®uAMbHIX Harpy30K. 


MatTtepuHaa Ww MeTO,_UKA 


_ Iloq onsirom Onto 17 co6ak o60ero mona Becom 13—16 xr. J[na u3yyenna 
| yruleBoqHOH PYHKUNH NeveHH, Nocse IpeABapUTeJIbHOrO B3ATHA KPOBH MpOKOJIOM 
OeqpeHHoH aprepuu, coOake BBOAUMaCb per OS TitoKO3a 43 pacueta 2,0 rua l xr 
BeCa X2KHBOTHOYO B 150 MJ BOJbI HW ONpeseAacb CaxapHand KPHBad Ha MpoTaxe- 
Huu 21/, "ac., a TaKKe KPHBaA COMeprxKaHHA MOMOUVHOH KUCJOTHI, HEOpraHuye- 
/cKoro cbocdopa u maOunbHon dbpakuuu ero AT®. Kpome caxapHol narpy3kH, 
'B KavecTBe (PYHKUHOHAIbHOH MpoObl MpHMeHsAacb mpoba Coddapa: BHYTPHBeH- 
} HO BBOJHJICA MOJIOUHOKUCJIBIN HaTPHH U3 pacueta7O mr Ha | kr BeCa KUMBOTHOLO, 
‘MH KpOBb Js OnpeeeHHA COfepKaHHA MOJOUHOH KHCOTHI 3a0upasacb u3 Oex- 
) peHHol aprepuu AO BBeenua Hv Yepes 5 vu 30 MHH. Nocse ero BBeqeHuA *. OWHO- 
BPeMeHHO OFIpesesaAOCb COfeprxaHHe HeopraHHyeckoro chocdopa u docdopa 
ATO. B npouecce pa3BuTua 3a601eBaHuA NpOBOANMHCb TakxKe MpOObl Ha aj[pe- 
Hannu. Jina u3y4eHuA yreBOAHOH (YHKUMH MbBILUL, a TAKKe COCTOAHHA HHKpe- 
| TOPHOH PyYHKUHH MOP KeTyAOUHOH %Keesbl H3y4aslacb, KpOMe TOO, apTepHo- 
 BeHO3HAA pasHHlla caxapa B KpOBH OepeHHbIX apTepHH HM BeHbI (B HOpMe O— 
6 mr). Ilo nomyyeHuu CXOAHbIX P3YJbTATOB (POHOBbIX OMbITOB COOaKH MO{Bep- 
_ rauiucb OOuleMy OO/y4eHHIO peHTTeHOBCKMMH JIy¥aMH OT AByX annapaTtos PYM-3 
B Wo3ax or 250 go 600 r. Ouepegubie mpo6b! Ha yruieBoqHyt0 (PyHKUMIO MeveHH 
TIPOBOAUIHCb TEM 2K TECTAMH B OTJCJbHbIe (asbl pasBuTUA y COOaK JyYeBOH 
OouesHH, T. e. Ha 2—3 JeHb nocne OOnyyuenua, 11, 21, 35, 45 Au Mu Aanee Yepes 
Kaxkjpie [O—15 que, B HeKOTOpBIX cuy4uanx Jo 170 AHeH. KpuTepnem TaeCTH 
3a00JeBaHMA CJIYKUJIM KIMHHYECKOe COCTOAHHE KUBOTHOFO HM MOpdosOruyecKHe 
nOKa3aTeIH KPOBH: COep2xKanne TemormoOuHa, KOMMYeCTBA SPHTPOLUMTOB, Jeli- 
KOIWMTOB HU HHOra WeHKOWNTapHad tbopmyvia. Besucb HaOJOeHHA 3a BeCOM H 
OOULUM COcTOAHHeM codaK. 

To raxkectu 3a601eBaHHA NOJOMbITHBIX COOaK MOXKHO paseIMTb Ha 4 PpynMpl: 
I — coOaku c merkoli creneHbio Mopaxkenusa, nomyynBuine Ao3y oT 250 yo 350 r 
(4 xuBotupix), I] — c nopaxenuem cpequeli TaxKeCTH, NomyuMBluMe oT 420 Jo 
500 r (6 xuBotHbix). II] —c nopaxennem TxxKesO POpMbI, NOyuMBUHe Mosy 
or 525—600 r (7 «xuBoTHBIx). 1V rpynny cocraBinsu 3 cobaKH, ABaxKAbI OOy- 
YeHHbIe MepBOHadabHO Jo3amu oT 280 yo 400 r u AoOaBouHo Yepes 30 AHeH 1o- 
3amu or 200 yo 300 r—c mepexogom oT merKol copMbl NOpaxeHuaA K Popme 
opaxkeHua cpeqHell TH2KECTH. 


* B HopMe OTHOMeHHe COMep2KAHHA MOMOUHOM KHCJOTHI B KPOBH, B3ATOH yepe3 30 MHH.Mocule 
BBeJCHHA MOJOYHOKHCOrO HATPHA K HCXOAHOMY COJepAKAHHIO MOJIONHOW KHCJOTHI COCTABACT 
69—1,1. 
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Y co6ax I rpynnpicogep»KaHue B KPOBH Caxapa, MOJIOUHOM KHCJIOTHI, Heopray 


HMyecKoro docopa u dochopa AT® na nporaxenun 28—35 Hen 3a60eBaHuA 
MOUTH He MeHsAsOcb. Yruiepoquan PyHKUMA MeveHH, OMNpesesIMeMad CaxapHow 
KPHBOL Ip Harpy3ke FOKO30H 3a TOT %Ke NMepHOY He JaBadla Pe3KHX OTKJOHE 
nuit. B HeKOTOpbIX ClyYaanx OTMeYaIOCb 3aTATHBAHHE MMKa JO 2'/,4aC., B TO Bpe 
Msi KaK BHYTPMBeHHOe BBeeCHHe MOJIOUHOKUMCIOFO HATpHA aBaslO OTKMOHCHUE 
OT HOpMBI y2Ke Ha 5 JeHb Mocse OOMYYeHHA C MOCMEAYIOU[AM BOCCTAHOBJICHHEM! 
HOPMAJIbHbIX OTHOIWeHH K 25—30 WHIO. Coflep2KaHHe MOJOYHOM KUCJOTHI B Mep- 
BOM CyIyuae IIpH B3ATHH KPO 
BH yepe3 30 MHHYT Tocwe 
BBeCJeCHHA MOJIOUHOKMCJOPOK 
HaTpHA He BO3BpalllaJlOcb 
K HCXOJHOH BeJIM4NHe, mpe 
BbIllast  MOCeAHIOIO Hal 
25--30 % . AprepHo-BeHOsHasy 
pasHuua He OTKJOHAACbI 
OT HOPMaJIbHOM BeJIMUMHBI. 
Y x«uporuprx I] rpynunpi, 
HOABepruiuxca oOulemy 
o6y4eHuIo § j,03aMH 400— 
500 r‘. B COOTBeETCTBHH Ch 
KIMHWYeCKUM  COcTOSHHeM| 
co6ak M HapyleHHbIM MOp- 
cboorHyecKHM COCTABOM ff 
KPOBH, (YHKUHOHAJIbHbIe? 
poObl Ha WeueHb yKe yKa- 
3bIBaIOT Ha peskOe NOpakKe- 
Hue yrvieBOoqHOH MYyHKUMH 
neyenu. IIpo6a c Harpy3- 
KOH MOJIOUWHOKHCJIBIM mae || 
pveM Ha 5 jleHb Tlocse O6sTy- 
yeHHA = laa =yBemMueHne> 

wamou,. 30 60 = ID 120 150 mun. Coep2KaHuA MOJIOUHOH KH- 
cOTbI K 30 MHHyTe NOTH wal 

Puc. 1. CoOaxa Tysux, fosa 450 r. / —rankemnye- 999% IIpoTHB MCxo_HOrO) 


ckaad KpuBaa, 2 eHb; a — aprepua, 6 — BeHa. CrTom6n- ( 1 St 
KM — MOJOUHAA KHCIOTAa B Nepwog cHaATHA TaHKemuyecKoi (PHC. iE O Hapylwenve 


KpuBon. JJ — dyHkuHOnabHaA Npo6a c MonoUHOKHCAbIM YTICBOAHOH dyHKWHN meue-| 


HaTpvem. Cofxepxanwe MOIOYHOH KHCOTHI: a@— JO HH HaOmtOMaeTca WO 50 WHA} 
BBeeHHA M-K, HATPHA, 6 — yepes 5 MHH. Nocwe BBeACHHA Oc qe yero yka3annaa i 


HaTpHa, 6 —uepes 30 MHH. Mocie BBeEJCHHA M-K. HaTpHs. 
Llubpst B mr% (yYHKUMA HOpMasn3yetTca UH) 


cojepkaHHe MOJIOUHOH KH- 

cNOThl yepes 30 MHH. 

NOCe BBeeCHHA MOJOYHOKHCOTO HaTpHA HaXOAMTCH B mpefenax HoOp-- 
MaJIbHbIX BeJIMYHH, YKa3bIBaH Ha ACCHMHJIALMIO WEYCHbIO BBEAEHHOM MOMOUHOH 
KHCJIOTbI. Y coOak STOH Ppynnbl OTMevaeTCsH HapyWeHHe NOTPeOIeHNA Caxapa 
MbILUMeH Mp CaxapHon Harpy2ke. Ilorpe6enne coctaBann0 0O—!1—2 mr% na 2-it, 
6-H, 18-H qeHb nocue O61yYeHHA NPOTHB HOpMaIbHOrO NoTpe6eHnA 5—6 mr%. 
Kaunuyeckh TaxKenad cbopMa syyenol GonesHu HaGmOfanacb y codak 
IT rpynnpi, nonyynpmnx oOmee o61vuenne B J03ax 525—600 r. Cogep2xanne re- 
MoroOuna y coOak 3TO rpynnbl B HEKOTOPHIX CLyYaAX FoxoAuNo No 20 no Cann, 
YuCIO SpHTpounToB — yo | 320 000, a uncno mneiiKounToBs — qo 5CO—200 u 
qaxe 100 B 1 mm®. ITpopeqennpie Ouoxumnueckue nCCAeqOBaHHA NOKasanu pH | 
PasBHTHH 3a0oeBaHMA NOCTeNeHHOe HapacTanHe COepKaHNA B KPOBM Caxapa_ 
M MoOJOUHOH KucsoTH. I]po6a c Harpy3sKolH rawKo30i jana caxapHylo | 
KpMBylo AMaOeTHYeCKOrO THMa. Ora nceBloyMaGeTnyecKkad KPpUBaA Caxapa oT- | 
MevaeTCA y2KE B e€pBble AHH 3aOoNeBAHUA, Lep2XKUTCA NPOMOMKUTeNbHOe BPeMA, 
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14M COjlep KAHNE MOJOTHOH KUCIOTHI COXpaHAeTCA Ha BbICOKOM YPOBHe Kak 6€3 
A Pysku Caxapom, Tak u pH HarpysKe. Heoprannueckult docdop, a TakxKe 
cop AT®, u3smenssicb nO Xofy pasBuTHA 3aGoneBaHNsA, He MeHAeTCA Ip 
*py3Kax KaK I'OKO30H, TaK MH MOJIOUHOKMCJIbIM HaTpHeM. Ormeyaercsa pesKo 
dyieHHaA MpoOa Npu Harpy3Ke MOJOYHOKHCIbIM HATpHeM yxe c 4 JHA 3a60- 
Weanus BnOTh AO ruOemM *XuBOTHOrO. B npouecce pasBUTHA Ay4eBOrO NOpa- 
‘Wuna y coOak Aannoli rpynnbi HaGuojaeTca NOHM2KEHHOe NOTpebseHHe Caxapa 
WhuwamMu Ha nepudepuu, NpHYeM B HEKOTOPIX CTyYaAX OTMEUAeTCA HE TOMbKO 
‘@uloe NoTpeOleHNe Caxapa MbIIUMaMM, HO HHOFa H OTAaya ero, YTO yKas3bIBaeT 
M CAMbIM Ha pe3koe Ha- 
M@uenne mpoweccop yrae- 
O(HOrO OOMeHa B MBIILLIlax. y 
IIpu ypo6upix o6syue- 
AX co6ak B fo3ax 250— 
0 r Cc mpomexyTKamMu B 
OMecaAl HaOOJaIncb G6uo- 
MHUeCKHe H3MeHeHHA, CO- 
BeTCTBYIOWHe H3MeHeHH- 
[ y coOak, nomyunpiuiMmx 
y or 400 go 500 r. 
Vsmenenua Ovoxumuye- 
oro COCTaBa KPOBH, TOsy- 
HHbIe =y coOak pH cre- 
Biduyeckux Harpy3Kax, 
MATBepAuIM, ITO B OCHOBE 
Apywenua OMoxXHMHYeCKHX 
OWeccOB B H3BeCTHBIe e- 
Ojlbl 3a007eBAHHA Je@KUT 
PlOcTaTOUHOCTh TeueHH, B 
S3yJIbTaTe “ero MocseqHAA 


et hi0 Ae ero 0 60 0 120 ae. 
IMUJIHPOBaTb HH BBejJICH- 


x0 HSBHC" PJUHOKO3SY, HH pyc, 2. Cobaxa Apanka, gosa 500 r J — J auxemnue- 
BeTCHHbIN H3BHE MOJIOUHO- cKan KpuBaa, 49 nenb. JJ — *yHKUMOHANbHaA Mmpoba c 
ACJIbI HaTpHu. STO MO- MosouHOKHcabIM HaTpvem, 40 feHb. O6o3HayeHHA Te Ke 
efHee 3acTaBMJIO Hac JA 
WOKICHUA O TIMKOTCHHOM Jello MeYeCHH MOCTABHTb JONOJIHUTeJIbHbIe ONDbITbI C 
BeeHHeM COOakaMa jJ[peHasIMHa B 1e€ HJM HHbIe (asbl pasBHTHA sa6oule- 
AHA. 
' TlocrapmeHHple OMbITb! c BBeqeHHeM | ma 1 : 1000 conaHOKUCMOrO pacTBopa 
I peHasvHa Jaiv, B COOTBETCTBHH C JIMTepaTYPHbIMM JaHHbIMH, U3BpallleHHyto 
AXAPHYIO KPHBY1IO, XAPaKTePH3yIOULYIOCA MAaJIbIM HU 3aTAPKHBIM TMObEMOM Ca- 
apa, H43KMM runepraukemnyecKkuM KosppuLHeHTOM, KOTOPHI TIy6OKO oTAH- 
aeTCA OT HOPMAJIbHOH apeHaNHHOBOH KPpHBOHM. OTO NoceqHee, a TAK*KE Hapy- 
JeHHA B MOTpeOseHHH MeveHbIO Caxapa M MOJOUHOM KHCJIOTHI Np COOTBETCTBYIO-~ 
qux Harpy3Kax HM OOHapyxKeHHble HAMM HapyleHHsA B HOPMAaJIbHOM mMoTpeOse- 
MM Caxapa MbIWWaMM Ha NepHdepHu Jano noBoA mpesnoNaraTb Hapylllenus 
WMKOreHooOpasoBaTesbHOH MW TviMKOreHoduKcupyromel pyHKUMH Weve B 
le3yJIbTATe HeOCTATOUHOH MHKpeTOpHOH cynKuuH TO KETYOUHOH Kee3bl. 
JA TOTBepxKMeEHUA STHX TpeAMOMOReHHM MbI NOMbITAMMCh Y MOpaxXKeHHbIXx Jy- 
BO GOe3HbIO COGaK MPHMeHHTb MHCYJIMH, KOTOPbIM, JeHCTBYA, KaK H3BeCT- 
10, Ha TEKCOKHHa3Y even, coco6cTByeT MpeBpalleHHIo CBOOOAHOrO Ccaxapa 
PIMKOreH, a Tak2%Ke MOTPeOseHHIO Caxapa MbILULAaMH Ha Nepuepuu. 
CpaBHuTebHble HaOIOMeHMA MOKasaJIM, YTO yxKe OMMHOUHOE BBeeHHe 
HCYJIMHa CMOCOGCTBYeT HOPMAJIbHOM YTHIM3aNMH MeCYCHbIO MOJOYHOH KHCJOTHI, 
BeleHHOH B BHe MOMOUHOKUCHOFO HAaTpUA, a TAKE MpaBHbHOMy ToTpeOw1e- 
wio caxapa MbILUWeH Ha mepudepun. 
OnbpiTbl 1OKa3asIM, YTO MPH CHCTeMaTHYUeCKOM BBeACHHH TAaKHM 2KHBOTHBIM 
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MHCYIMHA B COUeTAHHM C COMBIMMH O3aMH, POKOSbI TeYeHb CIpaBJIAeCTeH | 
TOJbKO C 9HJOFCHHbIM OOMCHOM YIJICBOAOB, HO MH XOPOIWO ACCHMHJIMPYeT 9K30NE 
HO BBCJ\CHHbIe MpORLYKTHI yrIeBOAHOFO pacnafla, KaK CaxXap MH MOJIONHAA KUCAC 
(puc. 2). MocrapeHHad B JauibHelwemM npoOa y TaKOrO pola «JICYCHbIX» Wy 
BOTHbIX Ha afpeHaJIMH Jala HOPMaJlbHy!0 CaXapHylO KPHBY!0, YTO NO3BOMF 
WyMaTb, YTO OMHHM 3 KOMIMVIEKCOB (PYHKUMOHAJIbHbIX HapyWeHHH Np nopall 
HMM slyYeBOl OOse3HbIO ABJAeTCA HapyweHHe yrvieBoXHOH PyHKUHM Never 
HW UMeHHO B pesysbTATe HeEMOcTaTOUHOCTH *YHKUMH MO/KeTyAOYHOH Kees 
T. €. HE4OCTATOUHOH BbIPAOOTKH efO HHCYJIMHA. 

Takum O6pa30M, Ha OCHOBaHHH MOJYYCHHbIX JAHHbIX BbIACHHJIOCb, 4TO TI) 
TOpaxKeHHH 2%KMBOTHBIX JyYeBOH OomesHbIO MpOucXoAAT rayOoKkue OnOXMMHt 
CKHe H3MeHeHUA (PyHKUMA OpraHoB HM MHOra JarxKe B TAaKOM NepHOd, Kony 
B KJIMHHYCCKOM OTHOLUCHHM 2KHBOTHOE MOKET ObITh PAaCCMATPHBAeMO KaK 3] Of 
Boe. Ilouru Bo Bcex (pa3ax pasBHTHA 3a60eBaHHA HaOsIOMaroTcA OObIUHE UI 
MaJIbIe HapylweHHA KaK B PAMKOreHOOOpasoBaTeIbHOH, TaK HM B IJIHKOTeHOd 
KCHpyoulle cbyHKunH neyenn. IIcepgqoquabeTuuecKnh XapakTep CaxapHON Kp 
BOM Ip Harpy3ke CaxapoM, a Tak»Ke HapyLeHHA B MOTPeOeEHHH MW ACCHMHJIAL) 
9K30PeHHOH MOJIOUHOM KUCOTbI, HAPYWeHHA B NOTpeO/JIeHHM Caxapa MbILLHHIl 
Ha mepudepuu — ator OCHOBaHHe CUNTATb, YTO B Mpolecce pasBUuTuA MY4eBE 
Ooe3HH MOpaxKaeTCA HHCYMAPHbIN annapaT MOM Ke yOUHOH *Kesmesbl, peryd 
PYOUlWA TanKOreHOOOpasoBaTebHy!O HW YTIMKOFeHOPUKCHPYIOWLy!O MYHKit 
TeYeHH, a TAKXKE OKHCUTEbHbIe MpOWeCCb! B MbILIWe Ha MepHdepun. Tlonyye 
Hble HaOJIOMeHHA MOKA3ZaIH, YTO IPHMeHeHHe HHCYJIMHA B TAKOM CJly4ae BBIé 
BaeT HOPMAIH3allulo yKa3aHHbIX HapyWeHHH HW TaKHM OOpa3oM NaToreHerTHyec 
OnpaBAbIBaeT BKJIOYeHHe erO B KOMMMeEKCHYIO TepanHio JIyyeBOH OomesHH. 

OjJHUMM 43 SYBCTBHTCIbHbIX OMOXHMUYECKHX TeECTOB MPH AuarHocTHukKe pa 
HHX MopaxkeHHH nmevyeHu, B YaCTHOCTH MPH AyYeBOH OoOMe3HH, MO*KeET CJY Ry 
mpo6a C BHYTPHBCHHbIM BBEQeHHEM MOJIOUHOKHCJIOrO HaTpHA B o3ax 75 MP 
1 KF BeCa XXHBOTHOPO CO B3ATHEM KPOBH HaTOWaK JO BBeeHHA ero MH YepiR 
5 w 30 MMH. noce BBeeHHA. 
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1956. Tom 111, Ne 3 


P PH3HOJOTH 1 


B. A. EBCEEB 


MEHEHHSA BbICHIEM HEPBHOM JEATEJIBHOCTM MPH NOBTOPHbIX 
BBEXEHHAX AHTHTEHA C WEJIbIO AMMYHU3ALHH 


([Tpedcmasaeno axademuxom A. JI. Cnepancxum 2 VII 1956) 


B nocieqnee BpeMA yCHeHHO pa3pa6aTbIBaeTCH BOTpOc O POM HepBHBIX 
<AHH3MOB B IIpomeccax HHPeKUMH HM B HMMyHuTete. Padoramu A. JI. Cnepan- 
PO H ETO COTPYAHHKOB OblNIO MOKA3aHO, YTO KAK HHCKUMOHHbIA, TAK M AMMy- 
MIOTHYeCKHH MpOWecchl pasBepTbIBaIOTCA Yepe3 pA HEPBHBIX peakUA, NOPox- 
eMbIX J@HCTBHCM aHTHIeHHbIX pasA{paxKHTee Ha pasJIMUHble OTJeJbI HEPBHOL 
sTempi (14). 

BaokHoe 3HaueHne B CHCTeMe STHX HCCIeqOBaHH UMeIOT paOoThI, NOCBALLeH- 
© H3YYCHHIO JHHAMHKH BBICWUeH HeEPBHOH JeATeMbHOCTH Mp HWHeKIMOHHO- 
M<cuyveckux mpoueccax. M3yyenue 9stToro Bonpoca KaK B 9KCIepHMeHTAaXx Ha 
IBOTHBIX, TAK MH B YCJIOBHAX KJIMHHKH NOKa3aJi0, TO BbICWIAaA HEpBHAaA jleA- 
HMbHOCTb ABJIACTCA TOHYAHWIMM HHAMKATOPOM MaTOMOrMYeCKUX HapylWwenHHi, 

CTYNaroulMxX B OpraHH3Me pH AelHCTBHH Ha HeErO MHKPOOHbIX H TOKCHYCCKHX 

SHTOB (1-11 13 15) | ‘ 

PsjoM aBTOpoB, PaBHbIM OOpa3om, coTpyAHukamu A. TI. MBanopa-Cmouen- 
oro (7, 4, 8 10,13,15) 6bi0 ycTaHOBJIeHO, ITO HHPeCKUMOHHO-TOKCHYeCKHe Mpo- 
CCbhI Pa3JIMUHOH ITHOJOFUH BbISbIBAIOT PIYOOKHe H3MeCHeEHHUA B YCJIOBHOpedeK- 
PHOH JeaATeMbHOCTH, B OOULEM OAHOTHMHbIC MPH pa3sJIMYHbIX 3a0OeBAHHAX. 
3MCHEHHA B YCJIOBHbIX petbieKcaxX OTMeYaloTCH Kak MpaBuJloO, elle B NepHod, 
eMUIECTBYIOUMH ABHOMY 3a00eBaHHio (HHKYOaWHOHHbIM MepHoy), H coxpa- 
TOTCA Moce TOTO, KaK HaCTYNHO BHAMMOe BbIZAOpOBeHHe. OTH H3MeHEHHA, 
7KUM O6pa30M, MOXKHO CUHTATb, NePBbIMH HW MOCJeAHHMH CHMMTOMaMH 3a0ouIe- 
Hus. 

Buu3octb, a nopol WM HepaspbIBHOe EMHCTBO HHeKUMOHHOPO HW AMMYHOJIO- 
yecKOrO MpoOueccoB, ONpeseIAIOT TOT OOMbWIOH HHTepec, KOTOPHIM MpecTaB- 

J€T BONpPOC O BAHAHMH Ha BBICLUYIO HEPBHY!O JEATEbHOCTb AHTHTCHOB, BBOJH- 
IX C L@IbIO HMMYHH3alHH. OgfHaKo unCIO paOoT, BbINOJIHeEHHbIX B 9TOM 
jApaBsIeHHH, BECbMa HeBeNKO. TeM He MeHee JaHHble 9THX HAOMOAEHUH M03BO- 
(MIOT CJleaTb COBEPIeHHO ONpeAeMeHHbI BbIBOL O TOM, YTO MIpOuecc aKTHBHOM 
IMMYHH3alHM COMpOBOARMAeTCA BbIPaKeHHbIMH MaTOMOPHYeCKHMH HapyuleHHA- 
(H B JCATCAbHOCTH KOPbI OOMbIUMX MOMyWApHH, KOTOpbIe B OOULEM TOK MeCTBEH- 
Ibl HAPyWCHHAM, BO3HHKAIOULMM IIpH BBeCHHH B OpraHH3M MHMKpOOOB H UX 
JOKCHHOB, XOTA HM BbIpaxKeHbl 3HAYHTebHO MeHee HHTCHCHBHO GE). 
| Yxka3aHHad BbILUe OOULHOCTh HH(eCKUMOHHOrO H MMMYHH3aTOPHOrO MpoLec- 
0B, yCTaHaBMBaeMad M10 aHamH3y elicTBUA AHTHPeHOB, Kak Upe3BbI¥aMHblX 
aspaxkuTeseli HepBHOM CHCTeMbI, ECTECTBEHHO HH B Koel Mepe He HCKJIOVaeT 
auecTBeHHOro cBoeo6pa3ua O6oux mpoueccosB. B xoge pasBuTHA HHeKUNOH- 
Oro H HMMYHH3aTOPHOFO MPOUeCCOB paHoO WIM MO3AHO MOM2KHbI HACTYMaTb KO- 
eHHbIe pa3JIH4HA, OMpesenmoulMe HCXOA TOrO HM Apyroro MpoleccoB. Ouesuy- 
0 9TH pasJIMUNA OUKHbI MPOABHTbCA HM B XapakTepe HapylWeHHH, BOSHH- 
alOllMX B BbICIUeH HEPBHOH JCATeMbHOCTH MPH MOBTOPHbIX BOSJCHCTBUAX aHTH- 
HOB, BBOAMMbIX B OPraHH3M C LevlbiO BOCIpousBeeHHA 3a00eBaHHA WH 
O3aHiA HMMYHHTETA, 

Heat 


VispecrHo, 470 Ip MOBTOPHBIX MHTOKCHKAalMAX, HE COMPOBOKLAlOMlMXCA Py 
BHTH€M HMMYHUTeTa, HapyWeHHA yCJIOBHOpePACKTOPHOM JEATCMbHOCTH CTak 
BATCH C Ka2KJbIM pasom Bce Oosee rry6oKuMH (4), OHAKO ykasanui O BIMAH) 
Ha BbICWIYIO HEPBHYIO Je€ATCJIbHOCTb MOBTOPHbIX BBeJeHHH AHTHTeHa C Ted 
UMMYHH3alui B JIMTepaType He HMeeTCA. | 

S3ajaueli HaCTOAMerO MCCIEOBAHHA HM OBO H3SyYeHHe BAMAHHA NOBTOPHI 
BBeeHHH aHTHreHa (CTOOHAUHOFO AHATOKCHHA) IPH HMMYHH3alnH Ha AuHaMy 
KOPKOBbIX IIPOIeCCOB *KMBOTHBIX. 

Pa6ora Oblla mpoBeyena Ha 28 OeuIbIX KPbICaX C HCMOJIb3OBaHHEM JIA MMV 
H¥3allMH CTaHapTHOrO HaTHBHOFO cCTOMOHANHOTO aHaTOKCuHa (cepun 320- 

Y BceX 2KMBOTHBIX BbIPAOATbIBaIaCb CHCTEMA MOJIOKUTEMbHBIX H OTPHUATeH 
HbIX YCJIOBHbIX J[BHTaTeJIbHO-IMILeBbIX PeJIEKCOB, a TAKXKE ONPeCMAMMCh 7 
MOJOPHYeCKHe OCOOeHHOCTH BbICIIeH HEPpBHOH MeATeJIbHOCTH. . 

8 2%KMBOTHBIX ObIJIM HCMOJIb3OBaHbI B KaY@CTBe KOHTPOJIbHbIX (KOHTPOJb 
cneuHuynoctTb Jeficraua anTurena). M3 uux 4 BBOAMMOCb OAHOKpAaTHO M10 | 
MACO-MeMTOHHOrO 6ymbona, Apyrum 4nm01™M10,4%-ro dopmanna. 

20 KpbIC HMMYHH3HpOBasIMCb TpOeCKPaTHO CTOJOHAYHBIM AHATOKCHHOM, KO’ 
pbiii BBOAMJICA MOAKOXHO Y KOPHA XBOCTa IPH NepBOK MHbEKUMM B KOMMYECT 
1 Ma, mp BTopo — 2 ma u mpu TperbeH — 1 Mu. 

JivHamuka yCJIOBHOpedJIeCKTOPHbIX PpeakUMH UCCeEMOBaaCb B €Hb HMMY? 
3allH HM B WOCseyroulMe JHU: Mocse MepBUYHOFO BBeACHHA AHATOKCHHA — B14 
yenue 2 mMecalleB, mocse BTOporo — B TeyeHHe | Mecalla HM Noce TpeTbere } 
B TeyeHHe HeqemH. B jeHb BBeeCHHA: AHATOKCHHA YCJIOBHOpedeKTOpHaA Je 
T@JIbHOCTb KPbIC HCCefOBaacb 6 pa3: nepey HHbeKWMeH, Yepes 0,5 4aca; | 
yaca; 3 uaca; 7 wu 8 YacoB Noce HHLEKUMU AHATOKCHHA. 

OAHOBpeMeHHO BeJIOCh HaOJOAeHHe 3a OOUIMM TMOBeeCHHeM XKMBOTHBIX 
U3MeHEHHeM UX Beca. Co CTOPOHbI STHX MOKasaTevieH HHKAKMX OTKJIOHeCHHH 
HOPMbI YCTaHOBJIeCHO He Obl. 

Tleppuduad MMMYHV3alMA XKMBOTHbIX CTOJOHAYHBIM AHATOKCHHOM TIOBes 
K rulyOoKOMy paccTpOlcTBy yCOBHOpedeKTOPHOH AeaTesbHOcTH. I]pu stom | 
MeHeHHA B KOPKOBOH AHHaMUKe HOCHJIM (PasHbIH XapaKtep. B nepspie x*e Yad 
nocyle BBeeHHA AHTHeHa NOYTH y BCeX NOMOMbITHKIX HKMBOTHBIX HAaGs1OLaNOl 
pa3sBuTue ryOoKoro Mpowecca 3alpesesIbHOrO TOPMOXKEHHA C NOJHbIM Bbillal 
HHeM BCX YCJOBHOPePEKTOPHbIX peakUHH, YTO COMPOBOxXAaNocb wH60 norpl 
XKCHHCM XKMBOTHBIX B COH, JIMOO Ha30HJIMBbIMM JBHaTeIbHbIMH peaKILMAMH | 
Bue YMbIBAHHA, MOveCbIBAaHHA H T. A. Mnorga B nepBblii Web OMbiTa y 4ac 
KPbIC OTMe€4aJIOCb BPCEMEHHOE BOCCTAHOBJICHHE YCJIOBHBIX pedleKcoB, Yale H 
NOHOe, BbIPakKaBileecH B Q9HEPIHYHOH ABUTaTebHOH YCMOBHOH peakUHu Ff 
neppbie 2—3 NpHMeHeHHA pasApaxKuTeIA, OMHAKO BCE, 3a TEM BHOBb HacTi 
alo moHoe BbINaqeHHe pecbieKcos. 

IIpumetaTesbHO, YTO BHE KaMepbl XKHBOTHBIC OCTABaJIMCb AKTUBHBIMH, Op 
JIM KOpM, OOHapy2KHBaJIM 2*KMBYIO OPHEHTHPOBOUHYW peaKunio. CreqopaTesbH| 
MpOWeCC ZaMpeebHOrO TOPMOKEHUA BbIABIACTCH B AHHOM CJIydae Kak peal 
IMA Ha HEPpBHOe HallpxAxKeHHE KJIETOK KOPbI TOJOBHOTO MO3ra, H3MeHHBIIIl| 
CBOIO YYBCTBUTEIbHOCTbh K CJIOMKHOMY KOMIVJICKCY paspaxkureeli. 

B nocaexyiouem y MpefcTaBuTenel pasiM4HbIxX TUNOB HepBHOL cucTeMi 
BbIABJIAJIMCb KOJMYCCTBEHHDIE PasJIMYMA B CTEMCHH HAPyWeHHA KOPKOBbIX TIpt 
weccos. B TO BpeMA, Kak Y KPBIC CHJIbHOrO TuNa (ypaBHOBeleHHOrO u BOsbys 
Moro) Npoucxofusa MocTeneHHad HOPpMaNHsalua yeOBHOpedseKTOpHOH jes 
TeJIbHOCTH Yepes CTAMIO (PasoBbIX ABJICHHH, Y MKMBOTHBIX CaGoro Tuma OTMt 
YaJlOCb P€3KOC CHHKEHHE YCMOBHOPedAeCKTOPHOM AKTHBHOCTH C. MOJIHbIM BbITlal 
ACHHeM pePJCKCOB B OTACJbUbIC ONbITHIC AHH, C ObICTPOH UCTOMLAemMocTbIO KOp}) 
KOBbIX MIPOWECCOB TIPH ABJICHHAX TaK HaSbIBACMOM Pas|paxKuTebHO CNa6ocTE 

Hapyuienua B yCOBHBIX pecbneKcax y 2KHBOTHBIX cla6oro Tuna coxpaHs 
JIMCb B TEVeHHe 2 MECALEB, Y KUBOTHBIX CHIbHOFO THMa BOCCTAHOBJICHHE BBICLIeY 
HEPBHOU eATEbHOCTH MPOW3OLIO B Ooee KOPOTKHe CpOKN. | 

CnycTa 2 Mecsala BCeEM XMBOTHBIM ObluIa MpoHsBeyena NOBTOPpHaw HHbeEKIM 
yABOeHHOTO KOsMYecTBa (2 Mm) aHaToKcuHa. Hapywienua B BpICIUeli nepal 
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HCIbHOCTH KPBIC OBI Tenepb 3HAYHTeIbHO MeHee BbIPAKCHHBIMH, HM BOCCTa~ 
MICHHE YCJIOBHbIX pedJleKCOB MpoTeKaso ropasyo Onicrpee. Ilomnoe Bpimaye- 
} petieKcos OTMeYaNOCcb TOMbKO B HepBblli Web HU MMU y MpelcraBuTeneli 
#oro Tula HepBHOH cucTembl. BoccranoBienHe HOpMaJbHOH KapTHHbI yCJ10B- 
9: pecbeKcoB y BCeX KpbIC OCYIeCTBUOCb yxKe K KOHULY 3 HeqeH. 
e@Uepes 1,5 Mecaila 2%MBOTHDIM BHOBb ObIJI BBEMeH CTOOHAUHDI AaHATOKCHH 
Wonuuectpe 1 ma. HaOsmtogenve 3a Kpbicamu, Havapieeca Ha creqyomuit 
Hb Mocwe BBeAeHHA AHATOKCHHA H MPOBOAMBINeeCA B TEYEHHe Hee, HE BbI- 
Pu) Y HMX CKOJIbKO-HHOYb CYHIeCTBEHHbIX OTKJOMeHHii OT HOPMbI B BHICUeL 
O}BHOH JeaTembHocTH. 
8 Y KOHTPOJbHBIX XHKUBOTHBIX Pe(eKChI UCCMEMOBAINC MO TOli 2Ke CXeMe, UTO 
WY MOAOMbITHDIX. B eHb HHbBEKUMH y BCeX KPbIC OTMeUAaIHCb 3HAUMTeIbHbIe 
J@CTpolicTBa B KOPKOBOM JeATEMBHOCTH, BOT AO MOHOFO yrHeTeHHA yCJIOB- 
%& pedbekcos. OfHako yxe Ha CeLyIOULN JeHb OTMeYaNOCb BOCCTaHOBeHHe 
NIIEKCOB, KOTOPOe IPHBOANIO B TeyeHve 2—3 Hel K NOMHOH HOpManusalnH 
Wel HEpBHOM JesTebHOcTH y BCex Kpbic. Mccmeqopanua MpoBoOUuCh exKe- 
“BHO B TeveHHe 2 Heeb. 
Ollonysennpie WaHHble NOsBOMAWT CleNaTb cemywmee 3aKoueHve. B xoye 
}sBUTHA AKTHBHOFO HCKYCCTBEHHOFO HMMYHUTeTAa Moce NepBAYHOrO BBeeHUA 
urea (cTOJOHAYHOrO aHaATOKCHHA) Y KHBOTHBIX BOSHUKAIOT H COXpaHsIOTCA 
‘@reveHve NpOOMKUTEbHOFO BPeEMeCHH Cepbe3Hble H3MeHEHHA BBICIUeH HEPpBHOH 
MiTesbHOCTH. OTH H3MeCHEHHA HE ABJIAIOTCA Pe3yMbTATOM JelicTBUA MOOOUHBIX 
xKTopos (OamacTHble H KOHCepBUPYIOUINe BelleCTBa, BXOJALLHe B COCTaB aHTH- 
FOB, UT. A.), B MOb3y Yero TOBOPAT pe3yJbTaTbI KOHTPOJbHbIX OMbITOB, a 
)b cueqcTBHe CaMoro Mpomecca HMMYHOJOrMyecKOH NepecTpoHKu OpraHusma, 
3BepTHIBalOllelicA Ha OCHOBe HEPBHbIX M€XaHH3MOB. 
TW Onennpada aHHble, MOJyYeHHbIe B pe3syJIbTAaTe NMOBTOPHBIX HHbeKUMH ana- 
KCHHa, CleqyeT HMeTb B BUY, TO 9pPekT MOBTOPHbIX HMMYHH3AaTOPHbIX 
3paxkennl onmpeseiseTcA mpexye Bcero pesysbTaTOM MepBHYHOFO aHTH- 
HHOrO BO3JeHCTBUA, OCTaBsIAIOMerO MocNe ceOA ANUHTeMbHOe CNeqOBOe NO- 
Sejelictsne. Bonee Mounad NpOAyKUMA AHTUTeN Ha cboHE pesKOrO CHH2KeHHA 
PyWenHHh ycnOBHOpepMeKTOPHOH JeATeMbHOCTH NOCe NOBTOPHbIX BBeeHHH 
THreHa CBUJeTeIbCTBYeT OO afalTalwHuH OpraHH3mMa K JaHHOMy aHTHreHHOMy 
3paxuTemo, 06 YMeHbIIeHHH MaTOreHHOrO 3HaveHHA eFO JIA OpraHu3ma. 
Takum o6pa3om, HccNeqoBaHHe BbICLUeH HEpBHOH JeATeIbHOCTH IPH MOBTOP- 
IX BBEJCHHAX AHTHTeHa C LebIO HMMYHH3allHH ABAeTCA MeTOJOM, KOTODPBIM, 
FIABIIAA OOWIHOCTb MCXaHH3MOB HH(*eCKUMOHHOTO MH HMMYHU3AaTOPHOrO mpowec- 
)B, BCKPbIBAeT OJHOBPCMeHHO HX KaveCTBeHHOe CBOeOCOpasue MU passe. 


VuctutyT HOpMambHon H Tlocrymusio 
WaTOJOrHyecKOH (uSHOIOrHH 18 VI 1956 
AkajleMHH MeJMUMHCKHX HayK CCCP 
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H. B. CbIPOMATHHKOBA 


HEKOTOPbIE CTOPOHbI BEJIKOBOH ®YHKUMM NEGEHH 
MPH PA3SBUTHH JIYYEBOH BOJIESHM 


(ITpedcmaeaexo axademuxom JI. A, Op6eau 16 VII 1956) 


Pa6oTaMv OTeYeCTBEHHBIX HW 3apyOexKHbIX aBTopos ((1~*) H Ap.) OblwIo NOKH 
3aHO, UTO MPH pa3sBUuTHH y4eBOH OomesHH HAOWAalOTCA H3MCHEHHA KaK B Ce 
KOBbIX (PpaKUMAX Ma3MbI KPOBH, TaK H BO PpakuWuAX HeGeKOBOrO azora. I Ipe 
CTaB.JIAJIO HHTepeC BLIACHUTh y4YacTHe MeYeHH B YKA3aHHbIX HAPYWCHHAX HU OC} 


6eHHO B Mpoleccax Jes3aMHHUpOBaHuA WH MOYeBHHOOOPas0BaHHA B pasJIHUH! 
(basax wyyeBoro NopaxkeHus. 


MatTepuaal MW MeETON Mw Ka 


Y GOecnopogzHEx co6ak Becom 12—18 xr, cojepxaBluiMxca Ha OObIUHOM pf 
IHOHE, MPOH3BOAMach ONepaluA HasIO*RKeHUA CuCTyJIbI MOYeBOrO Nny3bips. Jy 
H3yYeHHA OeMKOBOH PyHKUHU NeyeHu Kak JO 3aO0eBaHUA, TaK H B pa3sJiH4HH 
HepHospl, 3a00neBaHHua, coOakam per os BBogucA 10%- pacTBOp rmuKOKOL 
gla M3 pacueta 1,0 rua | xr Beca XuBOTHOrO. B3aTHe KPOBM MpOusROAMMOCb { 
art. femor. MpoKOJIOM Yepe3 KOXY MO BBeAeHHA PAUKOKOMAa H Yepes 3C, 60, OE 
180 u 300 Muu. nocue Harpy3kH PIMKOKOWIOM. Moya Opasiacb u3 dbucTy ab Yep 
345 vac. B nia3Me KpOBH OMpeseviaccb CofepxKanue OemkKa H ero @pakunt 
aJIbOYMHHOB HM PvIOOYMHOB, OCTATOUHOFO a30Ta, a30TA AMHMHOKHCMOL UH a3soy) 
MOUeBHHI. B Moye onpefleasICA AHypes, a TAK2KE COMep2xXAaAHHe MOUEBHUDI UM AMI 
HOKHCJIOT C BbIUHCJIEHHEM AOCOJIIOTHBIX KOJIMYeCTB a30Ta STUX pakunh. Tw 
CyKeHHA O C€MKOBOH PYHKWMH Neveu (MpoweccoB Je3aMHHMpPOBaHHA HW MOU 
BUHOOOPa3s0BaHHA) OblIO JOCTATOUHO ONPeeMHTh YKa3aHHble MPOLYKTbl a3soTY 
cToro oOMeHa Ha MpoTsxKeHuH 5 Yac. OO y4eHHe %KHBOTHBIX MPOBOAMOCh B Jel 
3ax oT 250 go 600 r or yByx annapatos PYM-3 npu HanpsxKennu 185 kB, cus. 
Toka 15 Ma u dbubTpe 0,5 mm Cu. Kputepuem crenenu TaxKecTH 3a60u1eBaH 
CJIVKHIO KJIMHHYCCKOe COCTOAHHE XKMBOTHBIX, a TAKE H3MCHCHHA MOpMouory 
wecKOrO CocTaBa KpOBH (TeMOrIOOHH, SPHTPOUMTHI, eliKOUMTbI, TeMaTOKPUT 


PesybTaTH wBCCTeROBAHHE 


Ilo creneHu TaxKecTH JyYeBOH OonesHH MOXKHO paseNHTb BCeX OOTY YeHHEI| 
*KMBOTHBIX Ha 3 rpynnpl. I rpynma — Taxenasd creneHb sy4yeBoli GomesHu (CHE 
*KEHHE YHCa JeHKOWMTOB HuxKe 500 B | MM*) HaOmofaach y 7 cobak, cmep 
nocieqopana Ha 8—13 cytKu. I] rpynna — cpequaa crenenb Taxectu (cHUKE 
HHe YHCa MeHKOUMTOB AO 500 B | MM*) HaGmtoganoce y 5 cobak, norn6au Hy 
20—03 cytku. II] rpynna — merKkas crenenb myyesoli SonesHu (cHuxenMt 
unca AeHKOWNTOB 70 3000—1500 B 1 mm®), Bce 2uBOTHBIe STO rpynnpl BbiH 
*KMIA. | 

MonOBbIe ONDITHI, IpOBeeCHHbIe y KaxKJOli co6aKu JO o6ly4enusa, NosBonus| 
yCTaHOBHTb XapakTep KPMBbIX OCTATOYHOLO a30Ta, a30TA MOUeCBHHbI M AMHHOKUC 
JIOT, a TAKE KOJIMYECTBEHHbIC COOTHOLICHHA MEY STHMU PpakUUAMH B MOU 
B HOPME H TEM CaMbIM BbISBHTb H3MCHEHHA UX B OTCbHbIe NEPHOAbI pasBUTHs 
730 


@nepanun. Ha 2—3 jenb nocne o6yuenua (coorBeTcTByeT CKpbITOMy Me- 
Wiy Oonesnn) B I rpynne coOak MOxKHO GbIIO HaOmOfaTb Gomee pannee Ha- 
@p TlOJ{beMa KPHBOM a30TA MOYEBHHbI MH B COOTBETCTBUH C STHM,OOJIbLIee BbIBe-: 
ie MOUeBHHbI C MOYEH, HePKeIH B HOPMe: MOAbEM KPHBOM AMMHOA3ZOTA Ta3- 
HalpOTHB, Obl Yale MeHee BbIPAXKeH, a BbIBeeHHe ITOH (PPaKUMH OCTATOU- 
#) a30Ta OblvIO MeHbLUe, UeEM B HOpMe (cM. puc. 1,2). Ananoru4Hbie H3mMeHe- 
} XapakTepa KpHBbIX (pak HeOeNKOBOFO as0Ta MWa3Mbl H BbIBeeHHA HX 
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Pac. 1. Cogepsxxanne N mouesuHp! B KpoBH (A) H moue, B3aATOI 

yepes 5 uac. (5) y coOak nocme BBeeHHA TIHKOKOIa B pa3Hbie 

TepHOsbl smyyeBow OovesHH. a— jo o6yyeHHA, 6 — BTOpoli 
MepvHol, 6 — TpeTHu TepHor 
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Puc. 2. Conepxxannue N amMHHOKHCsIOT B Ma3me KpoBH (A) H moue, 
3ATOH Yepe3 5 yac. (6) y coOak mocie BBeeHHA ITIHKOKOJWIA B 
pa3uble NepHosbl MyyeBoH OomesHH. OOo3HAYeHHA Te 2Ke 


ouelt Bo BTopoM tlepuoge y II u III rpynn co6aK naOmoganucb M03%Ke, npH- 
2pHO Ha 6—8 CyTKH. . oy 
Otu akTbl MOMKHO PaClHeHHBaTb KaK Pe3yJIbTATbI MOBbILeCHHA MHTCHCHE- 
etn CenKOBOM PyHKUMM TeveHH, H HMeHHO TpoweccoB AesaMHHMpOBaHuA 
dyeBHHOOOpa30BaHHA. 
B Tperbem nepnoye 3a6oeBaHHA, pH HaJIMYMM BCeX XAPaKTePHbIX JIA HeTO 
¢nuuuyeckux cummTomos y I u II rpynn co6aK HaOmtogqanoch ynsmoujeHve Kpu- 
3H a30Ta MOUeBHHbI, YMCHbUICHHE BbIBeJeHHA MOYEBHHbI C MOYeH HM, HaNpoTue, 
+sIbILIee BLIBEeCHHE A30TA AMHHOKHCAIOT, T. €. KaK Obl YFHETeHHE MpOMeccoB MO- 
BUHOOOpasOBaHHA UM WesaMHHHpoBaHnHaA (cM. puc. | 4H 2). 
¢ Y III rpynnpr co6ax yruetenne OenKOBOH (byHKUHN OblvIO MeHee BbIPaxKeHoO, 
[HaKO HaGOasOCb He TOJIbKO B TPeTbeM NepHose, HO H B YeTBEPTOM NepHose 
hepvoje BbIsqopoBmeHua), KOra HaCTyNuMa yKe HOPMaH3alluA MOKasaTeneli 
Opcboslormueckoro cocTaBa KpOBH HW KJIMHMYCCKH XKMBOTHbIC Ka3aJIHCb 3opo- 
DIMM (T1OBefeHHe, ammeTHT, Bec H Jp.). 
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CogepxKanne GenKoBbx :pakUnit Mma3MbI OMPeAeNAOCb JMIUIb. B eae] 
paspuTua 3a60epaHus. Bo Bropom nepvoye OomesHM y BCex rpynn co6aK 
6lrofaucb KONeOAKNA OOMerO COMepxKaHUA OeKOB KaK B CTOPOHY YBeM4eH, 
TaK H B-CTOPOHY YMeHbIIeHHA; TlaBHbIM OOpasOM OTMeYAIOCb YBeMYCHHE Ty 
6yunoB, Koxpdpunnent A/T uacro NpHHUMa 3HaveHve HMKe HCXOAHOM Be] 
UMHBI. 

B tTperbem mepvoge y 10 co6ax us 16 HaOmofamoch yBemM4eHHe cone 
oOtlero Geka, YMeHbUIeHHe COmep2xKaHuA abOymuHoB (y 9 us 16) u sHauHTe) 
Hoe yBesuuenue r06yuHoB (y 15 u3 16) B page Caygaes Oomnee, 4eM B 2 pas 

B nepvog BbIsqopoBseHuA cofepxanue OOmero OemKka y III rpynmpt coo 
OcTaBaJIOCb ele HECKOJbKO BbILWe HOPMBI, COmepxKanve albOyYMHHOB BOSBpall 
JlOCb K HCXOAHOMY YPOBHIO, a COfepKaHve F1OOyAMHOB OCTaBaJIOCb elle yBeI 
YeHHbIM. 

Coyep2xKanue OcTaTOUHOrO a30Ta Mla3Mbl y pAya coOaK, TlaBHbIM OOpas 
B I un II rpynnax, noppiianoch 6muxKe K MOMeHTY rHOeM 2XMBOTHBIX 3a CYE 
BH]MMO, MOBbILIeCHHA a30TAa MOUCBHHEI. 

Kowe6aHva a30Ta AMMHOKHCAOT Mla3MbI BO BCexX Ppymmax coOak OcTaBalM 
B TIpeqeaxX HOPMbl, HHOra HECKOJIbKO CHHKaACb B TPeTbeM Tlepvose. | 

Takum 06pa30M HalllM OMbITbI MOKa3aJIH, YTO IPH PasBUTHH JyyeBon Oosesi 
y coOak B pa3IMUHbIe MepHosb 3a6oNeBaHHA HaOmOMaloTcA, B OONbIUNeH ¥ 
MeCHbIUeH CTEMCHH, H3MeCHeEHHA GeKOBOH (PYHKUMU NeyYeHH, KOTOPbIe HOCAT dai 
BbIli XAPAKTep H MPOABIAIOTCA B HAPYWICHUAX KAK MpoOWeccos AesaMuHUpoBalil 
H MOUeBHHOOOpasoBaHUsA, TaK M CHHTe3a GenKOB nulasmbl. Hapymienua 9 
YMeIOT MeCTO HW B TOT Me€pHOA, KOra MO KIMHAYECKOMY COCTOSHMIO XKHBOTH 
MOXKET ObITh PaCCMATPHBAeMO Kak BbI3OPOBeBLUee. 

V3 HalliMvX OMbITOB BUHO, UTO HaOJIONeCHHA 3a OOJIbHBIMH JyYeBOH Ooe3HH 
W JICUeHHe HX JOJOKHO, BAAMUMO, MpOowKAaTbCA MW B NepvO «KMHMYeECKOrO 
3OpOBJICHHAY, TAK Kak Oe KOBad PYHKUMA MeYeHH B STOT MepHoOy ocrTaetcs eff 
HapylleHHoH. 4 
Tloctyn“s10 | 
5 III 1956 © 
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